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The contentes in briefe of the 4, Tredtiſes of 
THE CASTLE OF KNOWLEDGE 


\ CONTAINING THE EXPLICATION OF THE SPHERE 


bothe ccleſtiall and materiall, and diners other 
thinges incident therto. with amd2y plea- 
ſaint pzoofes and certatne newe demon- 
trations not wzitten befoze tn anp 
vulgare wootkes. 


The firſt creatiſe is an introduction into the Sphere, de- 
claringe the neceſſarye partes of it, as well for the materiall 
Sphere, as for the celeſtiall : And that no partes of it are 


admitted without profitable yle. 


The ſecconde treatiſe doothe teache the makinge of the 
ſphere, as well in ſoundand maſlye forme, as alſo in Ringe 
forme,with hoopes: And the proportions of cche of them 


iultly deſcribed . 
The thyrde treatiſe dooth briefly declare certain thinges 


appertaininge tothe vie of the Sphere, and other matters 
thervnto incidente: without proofe or demonſtration:and 
that briefly, for caſineſle inlearninge and remembringe. 


The fourthe treatiſe doth approuc manye thinges, that 
were noted in other partes before : and beſide then addeth 
divers other maters, concerninge the neceſſarye vie of the 


| ſphere,whiche were not touched before,and doth brin o de- 


monſtration or other certaine proofe for the perſwadinge 
of them:wherein are many Tables let forth very pleaſaunte 
and profitable. 
Ff ought here want, that you deſire, 
Remembre where this woorke was wrought : 
In Plutos forge With j/carſe good fer, 
This ruſtye Sphere to eande was brourhe, 
Bur if I may itfyle agene, 
T he ruſte 1 truſte to ſcour of clent. 
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TO THE MOSTE MIGHTIE-AND 
MOST PVISSANT, PRINCESSE MARYE,'BY 
the grace of God Nucene of England, Dpali $44 
bothe Sictles, Fraunce, Jeruſalem,and Jrelande: 
Defcndour of the Faithe: 4rthcducheſſe of Auſfria: Ducheſſe- || 
of @illayne, Burgundye, and Bxabaunt:Lomntelle of” {. ! 
Hadſpurge,Flaundzos, and Xyzpll.tc. 


FEI] LOVE OF LEARNYNGE, A-NÞ . 
AS 7/ | zcale vnto knowledge'fmoſt d2adde (0- 

15 N CY) ueraine Ladye) dyd, ptonoke me to at- 

$42 SD! tempte an cnterprile FE mpne 


> habilitic,that is,to biiplde a Caltfe fo? 
9 Knowledge to reſte m | aftcr hit lon 


N baniſhment x tedioule exyle. Although 


en 
ne 


ſue-to your ropall ercellencye,not onlpe fo! to take info 
your highnes p2otection this Caſtle of knowledge, but 
all Knowledges friends, which in hir maintenaunce do 
kcepe continuall warre againſt penneme I gno2aunce , 
the ſubuerter of- Realmes: :which knoweth no vertu,ho- 
nelſty,no2 duetp,-and therefoze meaneth no truthe, how 
lo cuer ſhe flatter, yct doth ſhe offen tymes ſhewe greaf 
countenaunce of eons avrgs ſhe meaneth nothing 
lefſe, Here coulde J paint fo2th Jgnozaunce i hir right 
cplours, but. vnto your Waieltic it © 6 needleſſe , whome 
God Chana only bath cndewed with excellent knowledge, 
but allohath aydedWith ſuch Paidens Coiſicellars,that 
it may£ ſceme arrogancy in any luche as J am, to make 
erplicafion,02 it manner mo2e then onlye mlinuation of 
 anpedqgubtefull matters. Jt mapye therefo2e pleaſe your 
aicſtp , fo2 loue vnto Knowledge, and fauour to your 
bighnes. lubiectes,to accept this imple Caſtle intopyonr 
gra es defence , and lo ſhall J bee animated to fy; 

cthe-reſt, and to publiſh it vnder your Ma; 
_ 1eſties name, whome God of his mercy in; 

Frepubt in all honour royall, and true fe; 

., licity, and continue p20olperouſlye . .. . 

and longe amongeſt vs, 
Amen, 


P our Yaieſtics moſte humble ſubiecfe, 


Roberte Recorde Phyſicion, 


INCLITISSIMO CARDINALI 


POLO, CANTVARIENSI ARCHIEPISCTOPO C&c. 
Reuerendiſſimo Archiepiſcopo Eboracenſi, Nico- 
lao,ſummo Angliz Cancellario. ac vniuerſo facrx 


Regiz Maieſtatis Confiliariorum Preclariſsimorum 
Scnatui,domintis maxime ſuſpiciendis. 


ESR JPOLLOPHANES clarusille ſophiſta,quiin He 
P/ | liopoli Acgypti ciuitate vna ct Dionylio Areo- 
\ >| pagita eo iplo tempore forte degebat, quo Serua 
RA SS) tor hominum Chriſtus crucis mortem ſuſtinuit , 
DJ \&l quum admirandam il|am eclipſim conſpex ler, 
IV 05 "Haw dicitur; ©&@wp @yobx. TERY KTP, Dio- 
NI nyltus vero altius quodimodo adſpirans,i 7s (4- 
_— inquit) 0,7 morn ov. Adeo cer 
ta quidem ratio eſt cceleſtium motuum , vt ſi quid praeter conſuetum 
in cceloeluceat, nout cuiuſdam ac infoliti euxntus indicium certiCC 
{imum eſſe conuincatur, Adde quod qua eſt benignitate Deus optiz 
mus maximus$ non vult homines inaduertentes opprimi, niſi eo- 
rum ſupinaadmodum inertia,aut cotumax plane malitia diuinas eag 
admonitiones vecordius afpernetur.Erunt (inquit Chriſtus)lignain 
Sole & Luna. diuinz quidem in nos philanthropiz certiſsima teſti, 
monſa,ac noſtre,ſineglexerimus,velanig argumenta irrefragabilia, Si 
ingratiigitur in deum dici horreamus, praxſertimin noſtra ipſorum 
cauſa; ims ſiin ipſos nos iniury efle, quod vitium naturz aduerſiſsi- 
mum cenſetur,nolimus, ccelum aſsidue contemplemur, diuinam in 
eo potentiam ſuſpiciamus; prouidentiam admirantes amplectamur, 
fapientiamadoremus & exoſculemur. ſiquidem dicente Propheta, | 
© 6uperrar inyoureu ofey $15,2tqui ne quis ad formam coeli, motus 
tantumreferat, apipe(inquit) 7 apige www yeror fnp,ngt vvf Th vox[s 
Erey ime yan, Serenitatem itaqz veſtram rogo, ac per pietatem 0b- 
teſtor, per cel{itudinis apices, honorumg titulos,quos diuina fauen- 
te clementia adepti eſtis,obſecro: vt quod aly multi ex ſumma pru- 
dentiainvobſs probant, id vos viciſsim in alys exoptetis. adqz ea 
ſtudia alios,ingenuaprecipue indole prxditos, avanis ludicrisq ex- 
erciths,ne dicam improbis planeqp impys,reuocctis.Penes celſitudi- 
nem excellentiasq veſtras eſt, ſubditorum ſtudia moderari, exercitia 
preſcribere, impetus effrenatos coercere. Vos oculi,aures,adeoqz mes 
ipfa Regiz Maieſtatis eſtis. Vos regni ſydera poſt ſolem aclunam ip- 
fam ſplendidiſsimacollucetis.V os omnes probitanquam patrie pa 
ail, | rentes 
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EPISTOL A, 


rentes,imo terreſtres deok cernuiadorant: veſtris veſtigys aduoſunun- 
cur; opem veltram nili aſsidue fenſerint,actit plane de ſe ture optimo 
putant, At hc ſtudia fortaſſis quibuſdam male feriatis ingenijs pa- 
rum reipublice commoda, cog veſtro fauore aut ſublidio indigna 
videri poſsunt. Aliter longe exiſtimauit Atlasrex,qui inde1ib{ #ter- 
nitatis nomen meruit,ccelum@ humeris ſuſtinere praxdicatur, quod 
Aſtronomiz ſtudioliſsimus,fydera obſeruarit ſedulo. Hic Euſcbius 
Enocheſſearbitratur . Hic inter Titanos precipuus erat . quos 
recte intucamur , vencratione,nedum admiratione dignos cenſehi. 
mus : quod induſtria maxima altiſsimos montes ſcandentes,ibigz in 
defeſsi pernoctamtes, ſydera obleruando, munia cuiusgqzveraanimad 
verterint, primigq oltenderint eavnius fummi Dei imperio parere , 
nec deos efte;vanamg gentilium deorum opinionemarguerint,cog 
Touem ccelo deturbare conatos cos pottzxaflerunt. quo nomine qui 
cum illis debeat ſyncerior religio,py omnes agnoſcit.Licerethic,ni 
longioris commemorationis tedium vitarem,referre Orionem, Hy; 
perione, Endymionem lunz amalium, Ganymedem, Adonim,Aeo- 
Ium,Phactontem,& Ptolemzos,omnes principes viros,X aftrono- 
mix ſtudiofos,vt qui obſeruationibus inuigilarint,motus fyderum 
notarint. Alfonſiveroregis preclariſs{iminon vnquam intermoritu. 
ram famam,ex hac arte multo celebriorem redditam,omnes norunt, 
Quin ceſlo artem omni laude maiorem amatoribus cius fummis eni 
xtus obtrudere:Hwxceſt illa maximaſecundum Theologiam ſci; 
eritia, ſolo {ilentio predicanda, Veſtrz itaq celſitudini tam 
eam quamalumnos cius omnes , precipue vero Recor- 
dum, fupplex commendo.Deus vobis omnia ſe- 
cunda donet,ex animi fententia. 


Celitudiniexcellenticq veſtrz deditiſsimus 


Ro bertus Recordus Medicus, 


OO O— 


THE PREFACE TO THE 


READ E Ro 


I fF red rfons reache tran ſcende the Skye, 

W hy ſboulde it then to tarthe be bounde® 
The witte is wronged and leadde awrye, 

If mynde be maried to the grounde, 


THEREFORE, 


————O HEN S8CIPIO BEHELDE OPTE 
NV 21 ER of the Pigh heauens the ſmallenes of the earth 

\ 7 @//S] with che kingdomes init, he coulde no lefſe but 
N oY / & q| eſteeme the trauaile of men moſte vaine, which 
XA V/\ KM ſuſtaine ſo muche grief with infinite daungers 
HM NSN to get ſo ſmall a corner of that Iyttle balle, ſo 


| DC 
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that it yrked him Cas he then declared ro conſidre the ſmalnes of 
that their kingdom, whiche men ſo muche did magnifie. Who ſoe- 
uer therefore (by Sapions good admomſhment) doth minde to a- 
uoide the name of vanitie, and wiſhe to attayne the name of a 
man, lette him contemne thoſe trifelinge triumphes , and little e- 
ſteeme that little Iumpe of claye: but rather looke ypwearde to the 
bequens, as nature hath taught him , and not like a beaſte go po- 
Tinge on the "ares andlyke a ſeathen ſwine runne rootinge in 
the earthe. Yea let him thinkCas Plato with divers other philoſo- 
phers dyd trulye aff irme that for this intent were eies geuen vnto 
men, that they might with them beholde the heauens:whiche is the 
theatre of Goddes mightye power, andthe chiefe ſpectakle of al 
bis diuine workes.'T here are thoſe viſible creatures of God , by 
which many wiſe philoſophers attained to the knowledg of his in- 
uiſtble power. T here are thoſe ſtraunge conſtellations , by whiche 
Job doth prooue the migh tye Maieſtie and omnipotency of God, 
T here are thoſe pure creatures, whiche waxe not werye with la, 
boure,nother growe olde by continuance, but are as freſhe nowe in 
beutye and ſhape, as the firſte daye of their creation . and as apte 
nowe to perfourme their cour ſe, asthey were the firſte hower that 
| ti, they 
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they bean. And thoughe time wholly depend of it,yet time C.in not 
witty anve force inte. yea thonghe all other rhinges in the worlde 
by ryme be conſumed, and euen the moſle harde metals freted into 
droſſe,vct the luguide heauens notonly Fonerne time it ſelfe ; but ve. 
rerly ſtande cleeve from all corruption of time.Oh woorthy re mple 
of (s T( \xddc L mad, mif "ence: Q/; throne of- Glor Ye and fe arc of the 
lorde: thy ſubſtaunce moſt pure what tonge can de ſertbe. * thy beu; 
ry with ſtarres ſo. gearniſhe d amd Glytteringe: thy motions ſo mer-- 
uatlons, thine influenc, fty, unge,thy tokens ſo terrible , to SToniſhe 
mennes hartes. thyſignes are ſo wonderons farmountinge mannes 
witte, the effects of t thy motions ſo druers in kinde: ſo harde for to 
ſearche, and wor "ſe forto fynde. 1 by greatnes fo huge, thy com. 
p. iſe /o [aTGr, thy rollyng ſo  ſwif re, and yet fe cemeth ſlowe : thy 
ftaye ſo vuknowen, thy place without name: thy ſpheres are mere 
wondres, nd ſo is thy frame. Thy lyghrtes are fo lykinge to com. 
forte mennes myndes , no beaſte is ſo brutiſhe , but that hee ſtyl 
#\ ndes, thy warmenes to fwoorke him create ſolace and eaſe: thy 
coloure to comforte his ficht and his braine. 'T by ſtarres in fuche 
ordre., thy cir les /o fine: thy plarte forme is painted with mManve 
a ſigne.Oh meruailous maker,oh Cod of good gourrnaunce: thy 
Sroorkes ave all wohderous, thy cunning keen Yet ſredes of | 
all knowledge in that booke are ſowen. The (t fu ones of the tymes 
who can them comprije rhe rokens of troubles what man could de 
uiſe? And ver mrbat boke who rightly can veade, to dll ſecrete 
knowledge it will him ſtraighte keade. 1 he ſtarre inthe eaſte dyd 
Couerne the Wiſemen, and 'taughre rhemthe very region where 
Chriſte ſhould be borne. © And farther by it they vnderſtode,that 
he was the true kynge of- Jewes, and fauiour of- Jjraell. And 
thoughe manve jawe the ſtarre as fwell as they , yet fewe or none 
knewe the ſigmfication but they.yet dyd God at the beginning or-- 
d.rine the ſtarres to be as ſignes and tokens of times alteration : - 
and namely of fuche ſtraum: 100 effecles as ſeldome come in vre,and 


7 herefore are knowen but to fe We men. Theſe Woorkes the more 
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THE FREF ACE: 


ftrange they be,the more oughte men toeſtceme the frute of them: 
ro magnifie the knowledge of them, and to ſtudye to vn Jerſt. inde 
av” mean to attaine them, but moſt of all to honour, praiſe and olo- 
e the author of- them. who willech nothin Fe to he appen fo fo; 2 
duh on the moſte wicked, but by ſom ſignes and tokens hee giueth 
mwarnyng of them. of which thing who ſo euer SEandeth in doubt, 
let him pervſe the State of tymes , and hee ſhall ſee wonderouſe 
thinges. Before the floude of Noe althourhe Crod did by #p eciall 
renelation vtter his mynde to bis ſeruaunte Noe, yet dyd hee alſo 
by wondrefullſtznes 4nd ſEraunge contunCtions, expreſſe the ſame 
to the whole world. for allthe Planetes were in contundtion in was 
terye Signes. ſo that no nation might exeuſe them ſelues, for that 
they were ſo farre distaunte from Noe, that they couldnot heare / 
his preachinge. ſith all nations myght ſee the beauens and the to4 
kens in it, althoucrbe but fewe in every nation coulde | kyll of them. 
And thoughe Noe coulde not in perſon go into all partes of the 
worlde, yet was that office ſupplied by the heauens, of whoſe re, 
uolutions it is written by Dauid the prophet: T hey haue noſpeach 
nor language, ſo that their voice can not bee hearde. yet did their 
courſe extende into dll the earthe, and thetrwoordes into the ex/, 
freame boundes off the worlde. So was there neuer anye reate 
chaunge in the worlde, nother tranſlations of: Imperies , nother - 
ſearſe anye falle of famous princes, no dearthe and penurye, no 
death and mortalitie, but 60 7 by theſtgnes of heauen did pre ; 
moniſhe men theroff,to repent and beware betyme, if they had any 
grace. The examples &r infinite, and all hisories ſo full of them, 
that J thinke it needeles to make any reherſ.all of them now:eſpe, 
cially ſeeyng thei appertain tothe Judicial part of AFStronomy, 
rather then to this parte of the motions, yet ball it not bee Bs 
dictall atiyewaies, to repeate an example or twoe, AF namelye 
beforethe buildinge of Rome, there was a verye notable eclpſe 
of the & onne,declaringe that the libertye of the worlde beg.anne 


tben to decay,wbe Rome be gu11 to riſe: which ſhuld ſubdue all the 
av. worlde 


wt 


TO THE READER 


world neare hand:as in effect afterwarde it dyd ſucceede,incred; 
finge ſtyll by Iytle and lirtle,and continuynge for a longe tyme , tyll 
the Gothes in the time of _Arcadius and Flonorius, did ſpoile that 
citye,and ſubdue their power. At which time alſo ſtraunge ſignes 
dyd apprare in the ayer, andin the ſ kye:Whiche ſeemed not onlye 
to ſugnifie the deuaſtation of the Imperye of Rome, but alſo the 
fubduyng off all the weſte prouinces, by ſtraunge inuaſion of bars 
barous nations. Many other Straunge eclipſes both of Sonne an1 
Moone, beſide the appearing of ſondrye Sonnes , and ſtraunge 
ſhapes of the Moone, and the ſtarres dluerſelye diſordered, with 
Rainbowes of meruailous formes,Cometes of diuers kindes,and 
other wonderfull ſignes, whiche euer were meſſangers of as won; 
derfull effectes, of newe innouations, ſtraunge tranſmutations , 
end ſometime vtter ſubuerfions, not onlye of ſmall prouinces , but 
_ of greate kingdomes, yea and of many regions at ones. And 
erefore ſayth M.Mandius. | 
Nunquamfurtilibus excanduit ignibus xther, 


The carthe doth cuer fecle griefe and teene, 

When thoſe ſtraunge ſyghtes in heauen be ſeene. 
But who that can ſkyll of their natures, and conieture rightlye 
the eff of them andehetr menacynges, [hall be able not only to 
auoide many inconneniences, but alſoto atchiue many vnlikelye at; 
tempres: and concluſion be a gouernoure and rulare of the ſtars 
accordynge to that vulgare ſentence gathered of Ptolemye: 

s Sapiens dominabitur aſtris. : 75 
The wiſc by prudence,and good ſkyll, 
Maye rule the ſtarres to ſerue his will. 


F mynde not to diſcourſe in declaringe the profite and commodity 

of Aſtrononre, but only to admoniſhe briefly the reader, that hee 

maye thinke the ſtudy woorthye his trauaile, andto knowe it to be 

the moſte neceſſary ſtudye that can be , for atrye man that deſtreth 

perfection of wiſedome. What benefite doth come by it to the true 
knowledge of huſbandrye and nauigation, f am _ the verye 
ſimpleſt in thoſe artes do parthye perceaue ; and the cunningeft 
in 
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#1 the Jame do fo fullye vndersTande, that they/ fudge them ſelues 
naked and bare without it, and vtterlye deſtitute of all excellency 
in their arte. Fn phyſicke the vſe of it is ſolarge in tudginge dues 
ly of complexions,in pre ſcribinge righte ordre off diete and con- 
uer ſation,in gouernaunte off bealthe, for in$te minſtration of me- 
dicines in time of ſick enes, andin Ti ohte tudgement of the Crit; 
call dates, that without it phyſicke is to be accompted vtterlye im 
perfecte. For proofe wherof- althoughe there be infinite places itt 
ippocrates and Galene,and diners other good fwriters, yet hee 
that hathe readde in Flippocrates but that one booke of AJer, 
water, and Recions,and Galen his third boke of Criticall daies, 
can not be ignoraunte howe neceſſarye an insFrument Aſtronomy 
& vnto Phyſicke, as bothe thoſe bookes doteſtifie at large. But 
omittinge the teſtimonies of mous wryters(Wwhiche would make 
a wonderful I'volume of them ſelues, if they were written only to- 
gether)7 wyllvſe a ſimple plaine proofe manifeſt to all men, and 
therefore mote apre for fo perf wade all men. Firste to begitt 
With ſowmge of graine, with graffynge and plantinge , who is. ſo 
rude, but knoweth that without theſe be dulye doone , and in their 
fea ſonable rime, men can not conneniently lyue on the earthe f_And 
bowe are therr times knowen, but by the riſinge and ſetting of cer 
eaine notable ſtarres? Peraduenture ſome man will anſwere,that 
by che monetbes of the yeare all men doknow their times without 
ferther A ftronomy.fwhiche anſwer is ſuche, as if a carpetitar 
OF Md fon ſhoul de F rye, that be canfwoorke with his compaſſe, ru © 
{zr, ſquire, plumbe rule, and ſuche like inStrumentes, without ary 
knowledgin Grometrye.but how ridiculous an anſwer this were, 
oll men can tudge. Likewaits, if 4 master off a ſhippe would ſay, 
that be can faie and gouerne bis courſe by his Compaſſe and his 
carde, with his quadrante and big other inſtrumentes , without any 
knowled [7 in Cofmographye or Aftronomye, would ot all men 
rat heare bim, deryde him,or thinke bum madde, for ſpeaking ſo 
pndiſcre atly,eſpecially ſugh as know Cas few ar ignorant thertn 
S. _ that 
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that all thoſe inſkrumentes are made by thoſe artes, and appertain 
»them?So if the diſtinction of times do depende of AsSTronog 
my all togither, and the monethes woulde foone rynne out of their 
courſes, if the ayde that it hathe by that arte were neglected, ſo 


that Michelmas day wold happen inthe Spring time,and the An 


- nunciation of our Ladye would fall after harueſt Casthe truthe is, 


it would do, if 6A) ſtronomicall accompte were not ) who can ſhew 
him ſeife ſo madde as to denye the neceſſarye vſe of Aſtronomye, 
in due keping the times of the yeares 1. be eccleſiaſt@gll hiſtorye 
dothe declare at large, and other writers in gredte numbre do te- 
STifze, that greate controuer ſve hath beene in the churche, for the 
righte obſeruation of Eaſter,whiche controuer ye could neuer be 
deeided but by the knowledge of Aſtronomye. And of late 
yeares in diuers councelles nr hath beene ſought for the tuſte 
obſeruation of it:conſideringe that if errour be mn it, all other mo- 
ueable feaſtes, are wrongly kepte by that occafion, and Lente dif- 
placed fo, that ſome tyme it hath beenc as 64 APP then it ought, 
and at other timtes Iater then it oughte,whiche faulte can neuer bee 
redreſſed but by aſt ronony. W hereby it appeareth alſo manfeſtly, | 
that it eccleſtaſtical | maters Aſtronomy hath a groee pſe.but rhat 
i ſo well knowen, that everye man almoſte doth confeſſe it. And 
generally who ſo ener dothe take benefite by the dewe diſtinction 
of: the yeare, he.can not choſe hut acknowledge that the ſame com 
mnoditie doth come by Aſtronomy. 7f 7 ſhould ſpecially and per 
ficularlye diſcourſe in everye kinde of ſcience and artes,and ſhewe 
bow they are ayded by aſtronomy, 7 ſhould make my preface ouer 


 Tonge, andrepeate thinges that all men doth knowe. Jn lawe for 


contractes and bargaines the time is moſte neceſſarye to be obſer; 
ued: but effeciallye if they depende of moueable feaſtes, wherein 
_—_ mus diſcuſse the doubte. Fn Grammar , Logike and 
dhetorthe howe needefull it is, and in hiftories alſo, F neede fay 
nothinge, but remitte all men to the readinge of thoſe bokes, which 
are vſedtn thoſe artes,whereby it ſhall appeare, that without the 
pri; 
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principles of Aſtronomye thoſe bookes can hot bee viderſtande, 
T hen for vulgare artes how the knowledge of ebbes and fluddes 
doth profite, manye men, but ſþeciallye mariners can teſtifie : and 
namely ſuche as ynderſtande, what errour commeth by the diffe,; 
rence of the true ac compte therein and the vulgare accompte. A- 
gaine for loppinge of trees ard wadde fall , and divers other ob; 
ſeruations in huſbandry , the conſideration of the ſonne and com- 
monlye of the moone dath\ greatly bealpe. Wherfore F maye cons 
clude, that in all artes and ſciences, in'lawe, phyſicke and diuinis 
tie, in mariners arte and buſbandrye, the profite of A, ſtronomrye is 
exceding neceſſarye. But aboue all other thinges the teſtimonye of 
Chriſte in the ſcripture doth moſt approue it, when he doothe de- 
clare thatſignes of his comming, and of other ſtraunge effectes 
ſhall be ſeene in the Sonne,” Moone and Starres. Alſo for alte 4 
ration of wether he teſtified that many did marke the face of hea- 
uen, and pronounced truly of thefwether , and therefore blameth 
them that thei coulde not marke and wdge the ſignes of the com- 
ming of the Sonne of- man, Butbere poſſiblye ſome men will ob- 
tecte the ſaynge of the propbete: Feare not the [ignes of heauen- 
wherevnto 7 maye duelye anſwere: that tho ſe woordes off Hie ; 
remye do forbidde honouringe of them as goddes , as the texte 
is plaine. for oftentimes in the ſcriptures fear of God is taken for 
honoure of God, and ſo ts it here.els other wayes might F anſwer _/ 
thatthe true ſeruauntes of God whiche haue repafed the loue and 
areof God in their heartes, are neuer aferde of any tokens that 
God ſendeth, but reioyce to ſee them, and glorifieGod for them. 
Bur bicauſe in this caſe there be manye diuines chat can better de 
clare thoſe thinges then J,whiche am a man of an other profeſsi; 
on, 7 (will remitte that matter to them.only admoniſhing all men, | 
that the Sonne,the Moone and the Starres , were ordained of 
God fo ſerue all nations that be vnder the heauens, as Moſes 
dooth reſtifie. Then ſe eYnge God hath made them for mMAannes com 1 
moditie, and to be diſtincters of times,and for ſignes and tokens, 


for 
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for aide of mennes knowledg2; let not men be vnkinde to God 4. 


Cain, but ly fte vp their cies to heauen,and bebolde the good guiftes 


of God: Note diligentlytheir meruailous motions,and ſtudiouſl ye 
corſidre their wondrefull alterations, with perpetualle con.ftancye 
and inuto/able ordres fo ſhall'men neuer bee doubtfull of Goddes 
proutden ce towarde them, of his daylye promfion far: them, when 
they ſee that be hath made ſuche an-vnexpheable frame” to ſerue 
onlye for mannes vſe, for whoſe ſake al Forher creatures alſo were 
made. Fq token therfore of: thankfulnes;et v8Jinge th FIynme vn 
ro that Cod, praiſinge his name,and magnfivnge hint Foreier and 
Tap | ds Sen ymonbs:; 
© © The worlde is wroughte righte monderouſlye, 1 \\ + _ 
whoſe partes exceede mennes phautaſies: * \ 
Flis maker yet moſte meruailouflye 1» 
Surmounteth more all mennes deniſe, 


Noeye hath ſeene, no eare hath hearde 
The leaſte ſparkes of his Maicſtie: © 

All thoughtes of heartes are fullye barde 
To comprebende his Deitye, Ta 


Oh Lorde,who maye thy power knowe? 
- What mynde can reache the to beholde® 
In heauen abouc, in carthe belowe. "1... | 
His preſence is; for ſo bee woulde...... 
His goodnes trreate, fo is bis power, 
Flis wy ſedome equalle with them bothe: 
No wante of will ſith euerye hower | 
His grace toſhewe be is not lothe, 
Beholde bis powerin the ſkye, 
Fl1is wiſedome echewhere dooth appeare: 
Flis goodnes dooth grace multiplye, 
Jn heauen,inearthe, wo Jorrs and neare. , 
SERINE o 4, Þ 7 


AN ADMONITION FOR THE 


- 02d;elp trade of ſtudye in the Authors woozkes, appertainyng 
| to the mathematicalles. 


The grounde is thought that ſteddye ſtaye , 4 
Where no foote faileth that well was pyghte: 
Wherecon who walketh by certdine waye, 


His paſe is [yke to proſper ryghtes 


1, TheGrounde of Artes who hathe well tredd, 
And noted well the ſlyppery ſlabbes, 
That may bim force to ſlyde or falle , 
He bathe « ſtaffe to flaye withall. I 


2. Then if be trade that Pathwaye pure 
That vnto Knowledge leadeth ſure: 
He maye be bolde tapproche The Gate 
- 3 Of Knowledge andpaſi in thereat , 2 


Where if with Meaſure he doo well treate: 

4. ToKnowledges Caſtle he maye ſoone get. 
There if he traudile and quainte him well. 

5. TheTreaſureof Knowledge is his eche deale. 


5. This Treaſure though that ſome wold haue, 

3. Whiche Meaſures friendſhippe do not craue, 
| 2. Nor walke the Parthe that leadeth the waye, 

t, Nor in Artes grounde have made their ſtaye, 


Thoughe bragge they maye, and get falſe fame, | 
4. In Knowdedges courte thei nexer came. 


A 
> 


Certainefaultes omitted out of the corrections; 


- 20,29,p200fe of my woozdes. And tn the meane ceaſon to p20ccede as J \ 
began: pou mult. 212.1,diffcreth not. Jn this table the fyzlte. 279.17.deſe- 
rentes.280.28, within the ſhaddowe. 281.15, tn euery common almanach. 

283.21, alwaye runneth.284.10.And the rather. 
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THY FYRST TREATISE OF 
THE C ASTLE OF KNOWL EDGE. 
Wwhiche is an induction to the neceſſary partes of the Sphere, 
as well celeſtial as materiall. 


SCHOLCR, 


that deſirously looketh 
for any thing: for as the 
obtainig ot it bringeth 
oreat plealure,namelye 
the thinge it ſclfe being 
profitable,ſo the wante 
therof cauſeth diſplea- 
9] ſureand cotinuall grief 
1} tyll chedeſire-be eyther 
J fully ſatisfied , other 


partly perfourmed,and the pleaſantnes of the ſame ones ta- 
ſted of, the deſire therby riothinge af{wageth,but contrarye 
ways oreatly increaſeth: and the more it getteth , the more 
it deſireth.ſo thatin this point may knowledge well be co- 
pared to couetouſnes: for as the couetous mynd with get- 
tyng is neuer {atisfied,{o knowledge by knowing doth co- 
uet ({tyll more: And as it increaſeth,ſo doth it ftill learne the 
vilenes of Ignorance, and profite of Sciences, and therfore 
can not reſt from ſearching more knowledge,as long as ic 
ſpyeth any ſpot of ignorance. | 

Schollar. This oftentymes as I haue conſidered, maketh 
me to muſe what mynd is in them, which care for no know- 
ledge,nor eſteeme any ſcience. 


Maiſter. This is the greateſt pointe of alt ignorance, not 
adi A.1. to 


£4 longe ( bee it neuer ſo of knows 
S*| ſhorteindecd) to hym wages 
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to know the groſlenes of ignorance, and notto-ynderſtand 
the benefite of knowledge,and with this faulte are a greate 
numbre ſpotted. Thenexte is their fautte, whithe perceaue 
ſufficientlye what vilenes is in ignorance , and what profite 
in knowledge, and yet of a certaine negligence partelye, 


and partlye for other pleaſures , they omytreto trauaylea- 
nye whitte for knowledge , and contente them ſelues wyth 


wilfull ignoraunce : butas theſemen do trouble the good 
ſtate of the worlde , ſo the talke of them wyll hynder the 
ralke ob the worldes knowledge , whiche is the thinge thar 

ou ſo muche longe after : IT therefore beſte it is, that wee 


let them lye (till comblinge in the dyche of ignoraunce,and 


that wee trauaile forward towarde the Caſtle of knowledge. 


But firſt let me heare what is your chiet deſire. . 
Schollar. Syth my laſte talke with you aboute the 
knowledge of the worlde and the partes of it, I hauereadd 
dyuers bookes that intreate of that matter, as namelye 
Proclus ſphere, Joannes de Sacro boſco , Orontius cof- 
mographye, and diuers other , whole woordes in manye 
thinges [ remembre, but of the matter I haue ſondry doub- 
tes , and therefore deſire muche your healpe therein, For 
althoughe I haue conſulted with diuers men therein, yet 
me thynketh they tell mebut the ſame woordes in lyke forte 
as I readde theym before, or lyttle other wayes altered, 
but lyghte of vnder{tandynge , I haue gotten lyttle 
ct « 
"Maſter. Thenproueagaine, peraduenture your chaunce 
may be better: that niet at the fyrite ſemerh harde, maye 
at lengthe becomeealy : for Vie maketh maſterye, all men 
confelle. And, The beſt thynges are not molte ea- 
ſieſt to attayne, begynne in that ordre as youre Au- 
thors doo. 
Scholar. Theyr ordres bee as dyuers as theyr names 
be,ſo that I knowenot whole ordre is beſt. For Proclus in 


treatinge of the Sphere , detineth hir{te the. Axe tree of 
, oP the 
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the trorlde, before hee had ſhewed other what the worlde 
is, or whathee calletha Sphere, or what neede the worlde 
hathe of anie Axe tree. Therforcl tourned to Ioannes de 
Sacro boſco our contry man,whiche beginneth firſte with 
the definition of a ſphere, but nothinge lyke to that ſphere, 
whiche | before had bought,as an apt inſtrument to learne 
by . Then ſee I Orontius diſagree from them bothe : and 
oenerallie, eueryeone from other, ſo that ] know not wher 
to beginne. 

Maſter. As touchynge thoſe writers, I will faye no 


more nowe, but although euerye one of them haue ſome 


thinges that exactlie ſcanned may be misliked , yethe that 
hath doone worfte , is woorthie of thankes , for his (tudi- 
ous paines in furtheringe of knowledge . And ſeyng you 
doubte of their ordre, lette the thinge it ſelfe miniſter or- 
dre . What is it that you deſireto knowe* 

Scholar. I ſee in the heauen' meruailous motions,and 
in the reſte of the worlde ſtraunge tranſmutations , and 
therfore deſire muche to know what the worlde is ,and what 
* aretheprincipall partes of it, and alſo how all theſe ſtraung 
ſightes doo come. | | 

| Maiſter. Then js the worlde the thinge that you 
woulde knowe firſt, fyth all chele other thinges are incident 
coit, Whatdoo your authors call che Worlde? ! 

Scholar . Orontius defineth the worldeto be the per- 
fect and entiere compoſition of all thinges:a diuine worke, 


infinite and wonderfull , adorned with all kindes and for- 


mes of bodies, that nature coulde make. 

Maſter. This definition doth muche agree with thoſe 

that bee writen by aunciente authors, and namely Ariſtotle 

whiche defineth it thus. | 

wouO- is! ovSnpa if oupav0u 14 yas , 19% Tay by TWTUT Tg x0 hy wy 

QuAup, GC Os 
Mundus eſt compages ex ccelo & terra, & reliquis in n{dem contentis 


naturis. 
A.f. _ 1" "i 


The argu-. 
ment of 
this bookes 


what the 
Worlde' be 


4. THE PIRST TREATISE OF 


The worlde is anapte frame of heauen and earthe, and all 
other naturall thinges contained in them. The like wordes 
hath Cleomedes and others. So that the worlde is that en- 


_ Tiere body , whiche containerh all chinges that euer God 


wheroſ the 
Worlde is 
named, 


Dixers ſi- 
gnificatios 
of that 
Worde 
"worlde. 


made,and man can fee,nothinge excepted but God himſelf 
only,whicheis not comprehenſible by any worldly meanes. 
This worke is ſo pure and wonderfull in beauty,that it bea- 
reth the name of cleannes, bothe in Greke and Latine , that 
1s xcou©- jn Crreeke, and Mundusin Latine. and thereto allu- 
deth Sibyll in her yerſes,ſpeakinge of the diſſolution of the 
worlde,ſayi no: 


toumn xo puO- a0 u9- EmMRuuhluy anSpdIu}. 


Erit mundus immundus,pereuntibus hominibus. The worlde (ſai th 
ſhe)ſhalbe vnclean,or leeſe his beuty,whe all me ſhal periſh. 

Schollar. And ſo dooth that ſentence leeſe his beautye 
by the translation , for there canne bee no ſuche alluſion of 
woordes in the englyſhe of that ſenrence , as there is in the 
other tongues. 

Maſter. You ſay truthe,except a man wold rather allude 
at the woordes,then exprelle the ſentence, for ſo mightit be 
translated thus:It ſhall bee an vnworldlyeworlde , when all 
men ſhall periſhe: But here the ſenſe is loſte : for this name 
Worlde,hath not the like derivation of cleannes in englyſh, 
as the Latineand Greeke names haue in their tongues: no- 
ther can I well tell wherof this englyſhe name is deriued, al- 
thou th Iremembre ſom other ſignifications ofthis worde, 
as Rifle it is vſed in Scripture for a name of long continu- 
anceof tyme, when we ſay : Worlde without ende.and;tho- 


| rough worlde of worldes:whiche ſignifiech for ever. Allo 


this name dooth ſignifye ſometymes a greate wonder , as 
when wee ſaye: Itis a worlde to ſee the crafte that. ſome 
menne vle ynder colour of ſimplicitye. Nowe it anye man 
wyll contende, that this worde Worlde dooth principal- 
lye betoken a wonder , and that the worlde for the won- 


dertull ſhape of it, tooke that name, as the chieffe' won- 
| der 
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der of all wonders ;T will not greatelye repine, buc then 
muſte I'needes wonkys to ſee the chieffe worldely men 
to wonder folyttle at this wonderfull wonder , and to bend 
all theyr ſtud a to the centre of the worlde, I meane the 
Earthe, whichein:compari ſon to the whole worldeis not 
onlye a parte withour all Al riotable quantitye,butallo:leaſte 
adourned with meruailous woorkes , and moſte ſubiedte 
to all frayle cranſmutation and chaunge , ftyll' repleni- 
ſhed witch continuall corruption. And yet on iconly doth 
the greateſt numbre ſet all cheir (tudye/. For-it they-ſu- 
ſtaine ons _—_—_ and toyle: for yt hes chide, quarrell 
and fy eit they venter lyfe and Taka and 
when t ns 2 e moſte aſſuredlye that they haue got- 
ten the Þarthe, then in deedethe earthe hathe gotten them, 
and moſte'commonlye then doothe the earche conſume 
_ \ when they chinke cheym ſelues fulle- " mailters 
olyt. - 
"Scholar. .' By theſe mennes trauaile librynke) Yit came 
to paſſe, that the'earthe doothe ———— the mame of the 
Worlde; as thooghe! it were'all, and that beſides it were 
nothin & 
Maſter. Thereof MOEN PE thar common Proucrbe 
- a couetous manne': All the worldeis tolyttle for him. 
where he in deede ſecketh nothynge bur the earthe, whiche JP 
earthe incomparſſon to the whole worlde bedreth no grea- c,rthe to 
ter vewe, then a muſtarde ' corne 0n-Matborne hylles | the whole 
or adroppeof waterin the Occeari{ea'; for of all thepar- wori4c- 
tes of the worlde , the eartheis the: leaſte, 'and-rhat wich- 
oute compariſon ; as hereafter ] ſhall not-onilyetell you, 
but alſo 'prooue it by inuincible reaſon > And''there- | 
fore to proceede-in- oure matter;':]. chynke'it Aeon nov 
onlye'i to make” diſcoarſei lyghtlye of ls princi ws par- 
tes of 'the worldei;' but ts dooe'it 4 inſache' a brief forte, 
as the mynde, maye:conceate it. fgoneſty andthememo- ble > 
__ alſo reraine it 'fongeſt 5 andreherefore will] /dmytre teachinge. 
A. * all 
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5) 
all proofes, tyll we haue ones generally drawen the ym 
pr 6 dhckoceldafo ſhall not your.memory be mroublea 
with ſundrye thinges at onts,as inlearnyng a ſcience whi - 
che ſeemeth ſumthing ſtraunge,and in conceauyng' the rea- 
ſons ofit, whiche in declaring, ſeememuch orange 
Scholar. In deed I haue'felt the diſfcommoditie of ſuche 
on deſires : for where] haue ſought reaſon, before I vn- 
derſtoode, whereto that reaſon tended, I haue troubled 
my mynde,and-hyndred my knowledge. wherefore it may 
pleaſe you in your ordre to procede. - | 
Maſter: I have all ready ſayd;that of allthe partes of the 
The 4 worlde the Eatthe is theleaſte: wherby you may conceaue, 
k 4-48 that within itis nothyng:for ſo ſhould that ( what ſo ever 
it were) beleſſer then the earthe . but without the earthe; 
 dooth the Waterlye, whiche coueretha.greate parte of the 
fame: aboutthem bothe, dooth the Ayer run, and occupi- 
eth (as we mayecaſilye conſider) muche more roome, then 
bothe the ſea and the londe: aboue theayer , and rounde a- 
boutic, (after the agreement of moſte wiſe men)dooth the 
Fyer occupyehis place. And theſe foure;that is,earth,water 
ayer and fyer , are named thefſoure elementes, that is to fay, 
All thinges the ſyrite, ſympleand originall matters, whereof all myxtc 
compounde and c ompounde bodies be made, and into whiche all 


«r made of tourneagaine.. - 


| ol +. Dcholar, Oftentimes haue [heard it, thatbothe man and 
Om”. beaſtes.aremadeof earthe., and into earthe ſhall retourne 
againe: but I not that they had beenmade of wa- 
ter, and muchelefſeof ayerorfyer. -/'; 51 cl: | 
Maſter. Of earthe'only , nothinge-is madebut earthe; 
for an herbe or tree can not growe (as all mencconfellſe)ex; 
cepteit be helpedand; nouriſhed with ayer:conuenient;and 
due wateringe ;andalſo hate'the heat of the Son. and-pene- 
rally, ſythallchynge- is maintained by! his/lyke; andis de- 
{troyed by his .contrarye, thanif mancannot bermaintai- 
ned withoutfyer,ayer-and- water , it niuſt needes appeare, 
',f that 
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that he is made of them, as well as of earthe ; and fo like- 
waies all other thinges that be compounde. | 
Scholar. This delyterh me mernuailonsly , ſo that 


can not bee wearye of it, as longeas it-ſhall pleaſe you to 


continue if. | 


Maiſter. Thistalke is norfor this place , partly for "EI 


itis more phyſicall then aftronomicall: and partly bicauſe 
] determined inthis'/firſte parte, toomitt the cauſes andrea- 


ſons of all thinges, and brieflie to\declarethe partes of the 


worlde , whereof theſe foure elementes, beinge-vncom- 
pounde of them ſelfe,thatis ſimpleand vnmixt,areaccop- 
red as oneparte of the worlde, whichetherforeis calledche 
Blementarieparte;and bicauſethoſeelementes doidailye in 
creaſe and decreaſe in ſome partes of them (though notin 
all partes at ones) and are ſubiecteto-continuall corruptis, 
thei are diſtin from the reft of the worlde, which hath no 
ſuche alteration nor corruption ,whiche parteis aboue all 
the foureelementes,and compaſleth them about; andis cal- 
led the Skie, or Welkin, e alſo the Heauens': thisparthath 
init diuers leſſer or ſpecial parts, named comonly Spheres! 
as the ſphere of the Moone whichis loweſt, and nexte ynto 
the elementes : then aboue it, theſphere of Mercury : and 
nexte to it'the ſphere of Venus :/'then foloweth' the Sonne, 
with his ſphere: and'then Mars in this ordre: aboue him; is 
Jupiter: and aboue him, is Saturne. Theſe feuen;arenamed 
the ſeuen Planetes,euery onehauingehis ſphereby himſelfe 
ſeuerallie,and his motion alſo feuerall, and vnlike in time to 
anie other.But aboue theſe ſeuen/planetes; is there an othet 
heauen or ſkie, whiche'commonly is named the-Firma- 
ment,and hath init an infinitenumbre'of ſtarres;wherof it 
iscalled the Starryeſkie; and bieawle it is:the eightein'or- 
dre of þ heauts or ſphers, it is namedalfo'theBishit{phere: 
This heauen is manifeſt inough to all mennes eies ; Ka 
no man needeth to doubte of it, for it is that {kie wherein 
areall thoſe ſtarres that we ſee,except thefiuelefſey planets, 

big A.iih. whiche 
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whiche I dyd name before, that is Saturnus, Jupiter, Viars, 


Venus and Mercurye; 
Schollar.- The Sonne and Moone alſo muſt bee excepte 


oute:of that numbre ,-for they haue their ſpheres by them 


ſelues, as well as the other Planetes. 
\ Maſter. FTruthe it is but bicauſe'no man dooth ac- 
compre them as ſtarres,. therefore they neede none ex - 
ception., where, mention-is made of ſtarres onlye, where 


' as the other fiue ſmaller Planets ( which Inamed before) ar 


ſolike to other ſtarres,that no manne , but ſuche as are 
of g0od-experiencein Aſtronomy ,can diſcerne themfrom 
the other ſtarres , although nianye: men doo make a difte- 
rence of them by twinkelinge,afftirming that the Fixed (tar- 
res doo twinkle, and not the Planetes, with other differtces 
difficult to 6bſerue,and ſcarſe certeinein diſtintion. But 
this'1s their moſteccertaine difference, that all thoſe (tarres , 
whichebe inthe firmament, do ſtande and continue in one 
formeof:diſtaunce eche from other,and chaunge not their 
places initheir ſpere,and therefore be they called Fixed ſtar- 
res; ſoralthoughe thei go rounde aboute the worlde in 24. 
houres,that is euerye day ones , yet they keepe their places 
in their ſphere, and rourne onlye with. their ſphere: or (as 
Aratus fayth) thei be drawen with their heauen;wher as the 
ſeuen Planetes arenot only carried round about the earthe 
with the like motis otheauen every:day;but they do moue 
of them ſelues, and doo chaunge their places in their -owne 
ſpheres, and for that cauſe are Rey called Planetes, that-is - 
0 lay, Wanderynge {tarres. TS) | , 


Scholar. Oftentimes haue] hearde this but yet cannot 
tell howe to perceaueit; [L13FT GALEAESIDOL TE 3: i 1 
Maifſter. That ſhall be referred to the fourth treatiſe, wher 


I wyll ſhewe :yow, the! proofe of all chat your ſhall thinke 


doubtfull.: 


. Scholar; Yet [beſeche you lette me knowe this, Whye 
are thoſe heauens called -Spheres{ for (in my phancaſye) 
I. ETRT they 
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they arenothinge like that inſtrument of ſundrye cirkles, 
whiche'is commonly called the Sphere, ſyth neither can 1 ſe 
in them ſuche cyrkles as are in that materiall ſphere; nother 


3s there in the materiall ſphere anye ſuche repreſentation of 


ſuche _— heauens,nother of ſuche varietie of {tarres. 


Mai 
chim Ringelbergh,in a treatiſe that he wrote of the Sphere, 
bur it ſhall be anſwered eaſily by your ſelte, after a lyttle de- 
claration of the celeſtiall ſpheres. And for that cauſe, I wyll 
omitte ittyll anone,and will fir(te declare certaine other ac- 


cidentes of the heauens, and of the other partes of the 


worlde. 
Hirherto you haue hearde onlye the names of the partes 


of the worlde , and of their ſituation, howe they be placed. 


in ordre. Nowe for the forme and ſhape of them , you 
ſhall ynderſtande , that the whole worlde is rounde exact- 


lyeas anye ball or globe, and1o areall the principall par- 


er. This doubte was moued before nowe , by loa- 


The forme © 
of the 


res of it, euerye ſphereſeuerallye and ioyntlye , as well of world and 
the Planetes,as of the Fixed (tarres,and fo are all the foure Þ* partes 


Elementes. And they areaptely placed togither , notas a 
numbre of rounde balles in a netre, buteuery ſphere inclu- 


Fn II deth other, as they 
ZAD Jy M- : 4 _ X ] 
VS; —Y F DI be in ordre of great- 
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£4 which with the earth 


loyntlye 


(cending to thelaſte 


| then the ayer : nexte 


cighte ſphere or fir- 
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ioyntlie annexed, maketh as it were,one ſphere only. 

Scholar. This I do well vnderſtande in wordes, and the 
eaſier by this picture,whiche] finde in euerie booke of the 
Sphere,but that I ſee there more ſpheres, then you ſpeake 
of: for in ſomebookes mention is made of nyne ſpheres: 
and in otherare ten ſpheres named, where you ſetre foorthe 
buteighte. 

Maſter. The cauſe of this diuerſitie will I in the fourthe 
treatiſe declare : in the meane ſeaſon, I thinke ir beſt to cell 
vouof no mo ſpheres, then are perceptible by IR lo 


manye are we certaine of. And therefore vnder{tande your 


thus, that as the eihhte ſphere is the greate(t,and hath none 
other without him that maye be ſeene, ſo the earthe is the 
The earthe lea(te , and hathe none other within hym , but it ſtandech 
#5 the c&tre {0 the middle and in the centre of the whole worlde, and of 
euery one of theſe ſpheres, and therlore it is called the Cen- 
treof the worlde: fo thatalthough the earthe in itſelfe have 


of the 
Wworlde. 


Theearthe a greate and notable quantity, yet in compariſon to the fir- 
bath 10 mament,itis to beeeſteemed butas a centre or little pricke, 
The yea in deed muche lefſe than any notable ſtarre that you lee, 
the world, &1t I ſhall ſpeak boldly that which I intend herafter to prove 
certainly, the earthe is leſſer then the leaſte (tarre in the fir- 
mament whiche is commonly ſeen, but yet is it greater thE 
Venus or Mercury, yea greater then the Moone. 
Schollar. This affirmation ſeemeth to me impoſlible,or 
attheleaſt contrary to ſence: for the Moneſeemeth bygger 
muche then any ſtarre,yea ſomwhat bigger then the Sonne., 
Maſter. -Content your ſelfeto credite me, tyll tyme ſerue 
for the proof of my woordes, and inthe meane ſeaſon , to 
procede as I began.,Y ou muſt thinke, that the earth and the 
water annexed togither in one globe , are of no notable 
The emphe Juantitye,in compari lon to the cn and that it {tan 
:.+bno Qcth as the centre of the worlde,and hath no motion out of _ 
motions his place, nother yet circular mouyng about his owne cen- 
tre, but reſteth (as we may fay) quiete without all ſuch mo- 
MN eÞ-#. —ravE c_ uyngs 
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uynge. Lyke wayes muſt you thinke of the other elementes, 
whiche ot their owne nature haue none other motion then 
a.ſtone or a lyghte fether,fo that they may be accompted all 
four tobe without naturall motion. | 
Scholar . Yet in the water and in the ayer we ſee eyerye 
day notable mouynge . and ſometime {haue hearde of mo- 
uyngeof the earthe, by earthquakes;and as for the fyer that 
we {ce,it alwaies moueth and flyckereth in burninge, 
Maſter. And ſo you haue ſeene a {tone moue ſwiftelye, 
when it fell from anye hyghe place. but theſe motions haue 
an ende quicklye,excepte they be continued with violence, 
as hereafter | will {ufficientlye declare . But as the ſtone al- 
though it wyll moue in fallinge, yer in his place lyeth quiete 
without motion; lo the earthe of it ſelfe, and the other ele- 
mentes multe be accompted quyete by nature, and without 
motion. 
CE The heauens contrarye wayes haue ſuche a naturall mo- 
tion that neuer re{teth nyghte nor daye,nother can be ſtaied 
by any violence, This motion wee fe in the heauens daylye 
by their mouinge from the ealte to the weſte, and from the 
weſte to the caſte againe, aboute the earthe , ones euerye 24+ 
howers, and therfore is thys motion named the Daily mo- 
tion, for it is the meaſure of a Naturall day,commonly ac- 
compted. and this motion is lykewayes called of aunciente 
writers the motion of the Firſt firmament , accordynge to 
whiche motion you lee the Sonne in the daye tyme,and the 
ſtarres in the nyghte tyme, and the Moone both in the day 
and the nyghte, to paſſe from the eaſte into the ſouthe, and 
ſo into the weſte, and at the ende. of 2.4: houres to come a- 
vaine into the ea{te:wherby you may eafily ynderſtand, that 
this motion 1s common to alli the ſpheres of heauen. 
Scholar. This maye all men ſee; that can ſee any thino. yer 
haue I heard of ſome ſo groflely witted, that they doubted 


The moti- . 
ons of the 
heauens. 


A Dayes 


which way the Son and the Moone dyd come into the caſt 


agayne, as thoughthey did not thinke that the {kyedydde 


moue 
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moue about the earthe. 


Maſter. Suche grofle ignorance happened ſomuymes to 
famous men, for lacke of due conſideration of that; whiche 
all men maye ſee,as | will in place conteniente morelarge-: 
lye note. £ 7 

Schollar. Yet one doubte I haue,of whiche I wolde glad- 
ly be rydde,and that is of the Moone: for as youſaye, and 
by ſyghte wee perceaue , all the ſtarres with the Sonne and 

A divers Moone go roundabout theearth in 24+ houres , faue that 

motion in the Moone is {lacker then all the reſt, for ſhe is cuerye daye 

the Monee pocerin rylynge by an hower, then ſhe-was the daye before: 
but howe that cometh to paſſe, I doo not ynderſtande. 

Ma. This doubt is well moued, an 1 in good tyme, tor 

by itwill I take occaſion to inſtruct you not onlyin therrue 


knowledge of it, butalſo of other ſondrye motions inall 


the heauens: for in euery one of them dooth there appeare 
a lyke motion, contrarye to the dailye mouinge of the Fir- 


mament, whiche in the Vioone is moſte ſwifreſt, and there-* 
fore may be perceaued daylye of all men: but in the Sonne 
it is not ſo {wifte, and therfore not ſo ealilye perceaued :yet 
all men ſee a greate alteration in the mouynge of the Sonne 
A ſeucrdll* iti one yeare: for ſomtimes he is hygher and nearer ouer our 
*%> ag headdes,and ſometime farther from our headdes,and lower 
* intheſouthe: yea ſometime he ſhineth with vs almolte 18. 
howers,(as in the middle of the Sommer)and in the middle 
of Winter hee {hinech but 6. houres or lyttle more: this 
euerye childe dooth lee, alchoughe they knowe not the rea- 
ſon thereok. 
Scholar. Yetthe reaſon of that is eaſy inough to be con- 
ceaued, for when the daye is at the longelt, the Sonne multe 
- needes ſhine the more tyme, and ſo mult it needes ſhine the 
lefler tyme,when the day is at the ſhorteſt; this reaſon Thaue 
/s hearde many men declare. 


Maſter. That may well be called a crabbed reaſon , for it 
oocth backward lyke a crabbe, The day maketh not the ſon 


to 
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to ſhyrie, but the Sonne ſhynynge maketh-the daye. And 
{o 4g lengthe ob the. daye maketh not the Sonne to ſhine 
longe,nother the{hortenes of the day: caufethnor the, Son 
to: hy ne theleſler tyme,but contrarye waiesthe longe ſhy- 
ningeot the Sonne maketh the longe daye.,, andthe ſhorte 
ſhyning ot, the ijonne maketh theleſler dayec: els anſwere me, 
what maketh the dayes longe or ſhorte7 
Schollar.] have heard wiſe men ay, that Sommer kr 
the longe dayes , and Wynter maketh the; longe nyghtes:: 
Maſter. They myghte haueſayde more wiſelye,thar long 
dayes make ſommer,andſhotre dayes make winter. 
Schollar. Why,all that ſeemeth-one thing to mee | +11) 
Maitter. Is it all onetoſay*CGrod madake earth. and the 
earthe made God7Conetoulnes ouercomethall men | and 
all men overcome couetouſnes; | 
: Schollar.. No: not ſo 5: for heere the Maei 18 touted 
to beethe-cauſe , and the agente is made the paciente. :/; 
Maſter. So is it to laye, Sommer. maketh longe dayes; 
whereyoit ſhiouldelaye; Longe dayes makeſommer. 
Sckollar. ] perceaue it nowe, but I was fo blynded. 
with: the polgare erroure, that if you hadde:demaynded 
of. me farther what dydde make the 'Sommer ,, I hadde 
beene-/lyke to haue aunſwered , that greene leaues doo 
make Sommer : 'and the ſooner by remembraunce oft an 
olde ſayinge: that a yeare ſhoulde come, in whiche'the 
Sominer ſhoulde: not bee knowen bur by 'the feng 
leaues. | 
Maſter. Yetthis ſayinge doo th not importe: that oreene 
leattes do make ſommer, but they betoken, ſommer : loare 
they the {ſigne and not the cauſe of ſommer. Of 
Schollar.Sol perceaue nowe that the lonige ſhinynge of 
the Sonne doth Arr thedayes longe . Butnowe can not 
tell what canſetch the Sonne to ſhinelonger one tyme of che 
yeare, then an other, 
Maſter. That is it that draue wiſe menne to ſearche , Wn 
B.i. _ marke 


A Yeare. 
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marke the motions of the Sonne , whereby at lengthe they 
foutide, thar the Sonne hathe an other courſe , contrarye 
tothe daylye motion of che ſkye..Andas the Moonedoth 
accomplyſhe her propre courſe (whiche is from the welt 
into :theealte , contrarye to the daylye motion) euerye mo- 
neth in the-yeare , ſo the Sonne dothe ende his courle , in 


his propre motion, butones in the yeare. And to expreſle 


it aptlye, I muſte aye, that the true termeot a yeare is no- 
thyngeels, but the verye tyme of the courle of the Sonne 
from a certaine'/pointe inheauen , tyll his retourne to the 
ſame pointe againe « Anda Moneth is the iuſte timeof the 
propre colitſe of the Mioone, from chaunge to chaunge: 
and-euerye quarter of the Moone mk a Weeke. of 
whiche | will ſpeakemore in the nexte treatiſe , with the 
declaration of the diuerlitye for the begynninge'of Mo- 
nethes and Yeares . But nowe to contynewe oure princi- 
pall matter the more ordrelye, I woulde haue you repeate 


the chicfte articles of our talke hitherto. 
Schollar. This is the ſumme of all your doctrine hy- 


therto. 

t- That the worlde is that entiere body,which containeth in 
it alltheheauens and theelements,with all thatin themis. 

2. The partes of the world ar two eſpecial, the heauens whi- 
che are ciphtein numbre,and the elemenents whiche are. iitj. 
inkinde, 95 frl 

3- The ordreand ſituation of all: theſe partes, as well ele- 
mentes as heauenly ſpheres, beginning at the higheſt, and 
proceding to the loweſt, is this. the Firmanent, Saturne, 
lupiter , "bs ,' the Sonne, Venus, Mercury , and the 


Moone, 
THE FOVRE ELEMENTES. 


Fyer, Ayer, Water, and Earthe. 
and ever the hygher incloſeth all that is ynder it. 
4 The worlde andall his principall partes are rounde in 


fourme and ſhape, as a globe or ball. 
5.. The 
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5s. T heearthe is in the middle ofthe worlde,as the centre of 
it:e heareth no-vewe of quititye in copariſon tothe worlde. 
& . The earthe hathenomotion of it felfe;' no more then a 
ſtone, but reſteth quietly:and fo the other elementes do,ex- 
ceptthey be forceably moued. 019% 

7. Theheauensdo moue continually from the eaſte to the 
welt, and thar moris is called; Thedayly motion: andis the 
meaſure of the Common day. - 

2. The Mone hath a ſfeuerall motion from the weſt toward 
the eaſte,contrarye'to that mouyng ofthe dailye courle,and 
that motion is þ iuſt meaſure o& amoneth, and euery quar- 
ter dooth make a weeke. * - 
9» The Son alſo hath a peculier motion from the weſt to- 
ward the eaſte, whiche he accompliſheth in a yeare, and of 
that courſe the yeare taketh his meaſure and quanritye. 


Now then it may pleaſe you toprocede to farther expli- 4 


cation of the apparaunces which are noted in the heauens , 
and to ſhew the manner of their, motions. 

Maſter. To the intent that you may ynderſtand all thin- 
ges the more ealilye , I thinkeit good to deſcribe vnto you 
a Materiall ſphere, whiche ſhall containe in it fuche nota- 
ble cyrcles only,as haue ſpeciall yſe inthe declaration ofthe 
heaucnly motions, and ſuche as reaſon ſhall drive a man to 
appointe, as certaine boundes of the motions in the! hea- 
uens: yeaſuche [I ſaye, as your ſelfe ſhall by interrogatories 
be conſtrayned to nfell; needtull ro that knowleds which 


you deſire. 


Schollar.If nothinge bee placed in-thar ſphere but that 


which muſt needes behad,then can I notaccompr any part 
of it{upcrfluous. And againe if it ſerue ſufficiently to in- 
{tracte mein that I defyre to knowe , I canne nor iultlye 
blame it in anye-pointe as inſufficiente , ſo muſte it nee- 
des be a perfect inſtrument, yoyde of defaulte,and without 
ſuperfluitye. - . | 
- Malſter,So ſhall it be,for ſo mucheas this parte of know- 
| | | B.jj. ledoe 


A materi- . 
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ledge requireth. Now then to begin. ye doo beleue thatithe 
worlde is rounde. Schollar. Yea for ſoothe. 
rhe mckis Maſter. Then muſt thatin(trument alſo beround, which 
of « Globe. ſhall aptelye expreſle the forme of the worlde. 

Schol. Truth it is. Maſt. Cantherebe any thinge more 
roundthen a circle? - Schollar. No trulye. 

Maifter. And dooth not twoo halfe cyrcles make a whole 
circle? Schollar. It can not be denayed. 

Maſter. Then take halfe a circle , and faſten it on an axtre 
or on any diameter,and then tourne it rounde about, fyrſte 
lettyng the halfe cyrcle hang downward vnder the diameter 

D as heere 
youle it 
figured , 

\ in$halfe 
——c cirkle A 
B, C.the 
tourne þ 
halt cyr- 

B cle right 

vp ouer the diameter,as here al(o 
is repreſented in. the halfe cyrcle t 
A,D,C:do not.thele two poſiti- 
ons makea whole cyrcle? Scholar. Yes ſurely. 
Maſter. T hen ſet the halfe circle ſo,that the diameter may 
{tande (tyll frmelye fixed , and the halfe cyrcle maye tourne 
rounde about . Do not you imagin nowe that euery dyuers 
polition of this halfe cyrcle with thecontrary place againſt 
it, cooth make a whole cyrcle? Schollar. Yes verelye. 
Maſter. And bycauſe there is no place round aboute that 
diameter, within the reache of that halfe circle, but that half 
circle hathe paſſed it, there can no voyde place be aſſigned 
but it is occupied and fylled with halfe a cyrcle , and euerye 
halfe cyrcle with his contrarye dooth make a whole cyrcle, 
'o doth this whole rerolution of the halfe circle make a iuſt. 
cyrcular hodye.. _ Scho- 
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Here is the lyke fourme Schollar. Soir appeareth trulye. 
of that worke. 


i. Geleriprion that-Euclide maketh of a 
a ſphere:whiche is this in greeke, as him 


Geometrye. | 
A Eager £51 07a MVR A ov pAggvors TET haw- 
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Whiche into Latine may well be translated thus. 

Sphaera eſt fioura comprehenſaex circumductu ſemicirculi,doneced.redear, 

vnde moueri inccepit. manente interim immota ſemicirculi ejus diametrO, 
And thus it foundeth in engliſhe. 

A Spheres a ſound fio oure, made by the eournynge of half 
a Hexyttt it ende where it began to be moued, the diameter 
of that halte circle continuyng {teddye all the meane whyle. 
This deſcription dooeh loannes de Sacro boſto expounde 
thus: thata ſphere is a rounde and ſound body made by the 
tournynve of halke a circle. 

Schollar. So that a ſphere is nothinge els ba a2 rounde 
and maſſyebodye cloſed with one plar form&,whiche you in 
your Parhwaye doo call a Globe, . 

Mafter. You take it ryghte. Bur nowe muſt you marke, 

thatas a circleis made about his centre, ſo a globe. alſo hath 
his centre, as you may eaſl ilye vnderſtande,from which cen-. 


ter all the lynes that may bedrawento the plat forme,or yt- 
ter parte of the globe,ate all equall togither, accordyng to. 


Theodofius definition , whiche ſ{aythe thus ; A ſphereis a 
,maſlye bodye, incloſed with one plat forme,and in the mid- 
dle of itthereis a pricke, from which all lynes drawen to the 


ſayde plat forme.,are equall eche to other,and that pricke 1s 
the centre of the globe amy ſo layth Euctide alto, 


(36ieDd L + 
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Maiſter, 'T his circular body is na- A Sphere i is 
med a ſphere, as.it may appeare by the dcfined- 


FR wrote it, in his cleuenth booke of o 


The centre 
of 4 Globe 
or Sphere. 


: 
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The centreof a globe is the ſame centre that a ſemicircle 
hath, by whiche the globe was made. 
Schollar. It muſte needes bee {o: and lykewaies the dia- 
meter of them bothe muſte needes be all one,as I thynke. 
Maiſter. You ſaye not muche amyſle. Yer muſt you put 
A Diame- a difference in'a globe, betwene a Diameter and an Axe tre. 
#16 ning For euery 1 ht lyne that paſſech fr (ide to ſyde ina globe, 
liffer. and touche. the centre, is aptely called a diameter. fo that 
as ther may be many diameters in a cyrkle,lo may ther beas 
many alſo in a Globe: Bur ofall chat mulcitude,one only is 
called the Axe tree,and that is it on whiche the globe tour- 
neth. This difference did Ioannes de Sacro boſco oucrpaſſe 
notionorantly,but negligently,or els wittingly; butſo dyd 
not Pucl de, whiche defineth them bothe thus. 
An axe tre ffwp R Tio ours tip yn Wworntvdan, Tp up Þ AWAKUKALOY Spud). 
Axis Sphzrz eft,redta illa ftabilis linea,circa quam ſemicirculus rotatur. 
| The Axe tree (faith he) is that righte 
lyne whiche moueth not, but the halfe 
. cirkle moueth aboute it. Theſe wordes 
' hauereſpect not only to the makynge 
of a Globe or Sphere, but allo to'the 
vie of it. But now the diameter is de- 


{ fined by him thus: 
| Nawmp®- Rt Tio opagasisip Wha 7s fg, by 


A diameter  K&v7pS ayun,ugt Teprovuhyy if) ixaTER TR eps, \D0 Tho imavend (ag 


TÞaPee, 
Dimetiens vero Sphere eſt recta quzq; linea per centrum ata, & ytrinque 


definens in ipharx ſuperficie; 


The diameter of a Sphere, is anye ryghte 
lyne thatis drawen by the centre,and ended 
5: in the plat forme of the ſphere. 

w% Schollar. This difference muſte needes 
| \// ſeemereaſonable,ſyth there mayebeſo ma- 
ny diameters drawen asa man ly{teth, but 
Axe trees there can be but one in one globe. 


Ma- 
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Maiſter. Whena globe tourneth rounde, are there anye 
mo poyntes then twoo in that globe, on whiche ir doothe 


tourne © 


Schollar. By proof it appearerh,that all partes of the 


olobe moue, excepte the two endes of that Axe tree, wher- 
on it mooueth, and they mooue not out of their place. 
Maſter. Thoſe twoo pointes are named the poles in a 
ſphere, wherby alſo you may vnderſtande, that there can be 
but two poles in one ſphere: marke this well, for it will ſerue 
your turne in place conueniente. Nowe applye all theſe to 
the worlde, whiche in his whole {ftbſtaunceis rounde , and 
therefore aptelye maye bee called a ſphere: yow ſeeit tourne 
aboute rounde, and therefore muſt it haue twoo poles, on 
whiche it tourneth ſo . Alfo bicauſeit is rounde , it muſte 


haue a centre(whiche] dyd affirme before to bee the earthe) 


and by this centre,we may imagine a right line to run from 


the one pole to the other, whiche rightelyne muſte be cal 
led the Axe tre oft the worlde. 

Schollar. For the centre of the worlde, it muſte needes 
be ſomthinge:for I perceaue a globe can notbe, but it muſt 
neceſſarily haue a middle pricke or centre, no more then a 
lyne maye be made whiche hath no myddell,or a circle that 
hathe no centre: whiche bothe appeare ynpoflible, Alſo for 
the pooles, they appeareneedetull,or rather of necefliry to 
folowe the mouinges of heauen. Fortin all rounde thinges 
that mooue roundly, there be fuchetwo pointes that ſgeme 
not to moue: but why thereſhoulde beany axe tree requy- 
red in the worlde,] ſee no reaſon; for it the myghtye power 
of God dyd not (taye the worlde, there coulde bee no Axe 


tree able to beare it. - 


Maſter. Your imagination in this pointe is to grofle. [ 


ſayde not thatthe Axetre was madeto ſtay the] worlde, but 
that it paſlech as alyne only from che one pole to the other : 
and is not without greate and profitable yſe , bothe in do- 
ctrine,and allo in practiſe,for placynge of inſtruments , as 


B.iin. you 


Poles of 4 
Spherc. 


The north 


«nd ſouthe 
Poles, 


The Hor t- 
zonte. 


A 


29D THE FIRST TREATISE. OP 


you ſhall know better hereafter. But nowe heare howe Pro- 
clus dooth applye thele to the worlde. | 
Ew KRAGT BY 0p kr deprrpO- auny, Tel uy Piimte.ma of Tas 
7K Tv afwv©- T0 Av WwvTou Ty x00 kov Tap ToAwp,o URY Mt Yerou bopars 
6  ven©-, hiche wordes our worthye contrye man 


ID. Linaker,translateth thus, 
Axis mundi yocatur dimetiens iph1us,circa quam voluitur , Axis extrema, 


poli mundi (ſeu vertices) ſunt nominati; horum alter Septentrionalis,alter 
Auſtrinus dicitur. 


The Axetree of the worlde, is named the Diameter of it, 


aboute whiche it tourneth.and the endes of that Axe tree, 
are called the Poles of the world.of whiche poles one is na- 
med the Northe pole , and the other the South pole . The 
North pole is alwaies {eene of ys where as we dwell, and the 
Southe pole is neuer ſeene in this oure contrye, but is euer 
more vnder our Horizonte, and that as lowe,as the Northe 
pole is highe aboue our Horizonte. 

Schollar.] haue beene taughte to knowe the Northe pole, 
and I haue marked it oftentimes,wherby I perceaued a great 
numbreof {tarres to moue aboure it , and were ſomerymes 
higher then it,and ſometymes lower then it : nowe on the 
ealte ſyde of it, and nowe onthe welt ſyde : but that pole 
{tarre ſeemed not to {turre oute of his place at anye tyme : 
whereby I gather, that he is neuer oute of ſighte to vs,when 
the ſtarres appeare,and thats all the nyghte . but what be- 
commeth of him in the daye tyme, I cannotrell. | 

Maſter. I wyll cleere you of alHuche doubtes before] 
leaue you: but in the meane tyme [ meruaile you foundeno 
doubte at thename of the Horizonte. 

Schollar. That name I learned to ſignifyethat, cyrcle, 
whiche goeth along by the edge of the ground, and parteth 
that parte of the worlde whiche we 22 od that part which 
wele not:e when the Sonriſeth, then is he in our horizonte, 
#ſo is he,when he is goyng downe as lowe as we can ſee him. 

Maſter, This is not greatlye amiſle. the lyke expreliygs 

ot 1t 
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Here the Horizonte is repreſented bi ; PE 
the lyne A. C. Y of itdooth Hyginius vie 


— 


\\ F 
" 
i 
: 
: 


in his fyrſte booke,and in 
the.iih. alſo of his-aſtro- 
nomye : but Proclus in 
his Sphere, doothrdefine 


It thus. 


Opigup Nis? xwnaso 5 Ropituy 


«uy 75,97 Qavigoy xgie / Eqaro 
wipE- T5100 8 , gt Srxprray 


Txp GAxy oqaipeyTs ops, Ore. 
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Bred), haoaiy op oe \&0 Yau, 


Horizon vero circulus eſt , qui conſj Dectam. mundi partem ab incon- 
ſpectadirim it: itacs in duas partes vniuerſam Sphzram ſecat , vt alters 
hemilſ; pharium {1 upra terram,alterum {ub terra relinquat. 

The Horizonte is a cyrcle whiche parteth that parte of the 


worlde that wee ſee, from that whiche wee ſee not: and it de- 


uideth the whole 


And here the Horizonte is the edge, betwene the 
lyght parte ( whiche ſtandeth for that whiche wee ip here of þ world 
ſee ) and the darke part whiche dooth fignifie that” into too equall 


whiche wee can not ſee of the ikye. 
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artes , in ſuche 


ſorte, that half of 


uer abooue the 
orounde , & halfe 
' alwaies vnder the 
earthe. This cyr- 
\cle you/perceaue 


to be neceſſary in 


the materiall ſphere; ſeynge it hath ſo oreate vie in the hea- 


uenly motions,thatby it we iudgethe riſynges and _ 
of the Sonne and the Moone and all other ſtarres. what fa 


Y 


you then for the noone ſteede of the day, from whiche you 
recken all your houres, as it appeareth both by the.clockes 


and dyals* foras the clocke ftrikethone.nexte after noone, 


and 


that ſphere is e- 


The meri- 
dian circle 
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and {o-increaſeth forward in the numbre of houres, ſo like- 
waies are your howers marked in the dialles, 

Schollar. 1thinke'it very meete to haue the ſouth pointe 
well-knowen ; as well-for this,as for [tandynge dialles , and 
for knowledge of the ryme of the nyght by the moone,and 
by other (tarres, ' .-: 

Maifſter.:Then'muſte therebe a circle appointed for that 

vie; whiche is called therfore the Meridiane circle, and may 

. The none- Hemnamediwell the Noone ſteede cyrcle. This circle is thus 

feed circle dehned by Proclus. 

ronuEpron RW xvna@- dls mip 0 90 5 AUP xg T5 xETK IPevany 

ongedov ypngo hr O- xvxAG-ag' 7 fuoghr O- nMQ TH pron TOP npvp ay 19g 

Tt prom Tay voxTay mie! > 1 | | 
Meridianus circuluseſt, qui per mundipolos & punctum,quod nobie 

ſupra verticem eminet,ducitur. in quem cum ſolincidit , medios dies ,' 

medias noctes efficit, - 

The Meridian is a cyrcle draw@ by the poles of the world,s 

the point right ouer our heads.in which circle whe the Son. 
_ ts,he makech the myddle of þ day,s the middle of þ nyghte. 
Nowefarther to procede to other partes needfull in the 
The Meridiane cyrcle here is reſem- ſphere. do le, that twiſe 
' bledts the circle A,B,C,D, inthe year the daies enights 
| B ar equall,s the Son riſeth in 
(Wi theiuſt eaſt, # goeth doune 
in þ full weſt, wher as in þ {6 
mer þ Son riſeth northeaſt, 
and ſetteth northweſlte : + at 
nonetideis very high ouer 
our heds:but in p winter,co 
trary ways þ ſon riſeth ſouth 
eaſt, ſetteth ſouthwelt ; #at 
nonetideis yery low.thynk 
Dn ounot that theſe thre bou- 

des of the courſe of the Son would be well noted , and haue 


their peculiar circles; ſor diſtin&tion of thoſe rymes: 
| Schol- 
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Schollar. Ithynke nothinge more needetull then that: 7 
Maſter.'T hele thre circles (with two other that] will nexc 
ſpeake of )are named the five Paralelles>and the middle cir- 


cle of thoſe, is named the EquinoGtiall, bicauſe that when 


the Sonne is vnder it , the dayes and nyghtes are equal In - 


all the worlde, except only twoo jinonss This-circle is thus 
defined by Proclus. | ; 

ionurewso RxuxnO- is) 6 pt yiSbg Fe mwr MEpeRnAvp xURAGP jd Oe 
£2 uk, O- ov BY ogiCorP%, wt npRVxAiop Vip yu wphaubard) xuivxni 
ov Ns ano v opiovree, © © ov v Pour © 6 6nnO- mo Gs bs Tarſ 


EMpwry Kt THY Ffworupwnp. 
Aequator,circulus is eſt , qui maximus Scion ciculorum ita 


tuitur, 1ta nimirum ab Horizonte diſſect, vtalter eius ſemicirculus 


The Equino 
cal circle 


ſupra terram, alter ſith terra condarur': in hocſoldaplex =quinoctimn, 


vernum autumnaleg facit.”* *' 
The equinoctiall circle isthe preareſt of the fiue Parallele 


circles , and is deuided fo equallye i into two, partes , by che 
Horizonte , that the one halte of it is aboue grounde , and 
the other is ynder the horizonte: and when the Sonne is'in 
this circle, he maketh the daies equall with the nighres ,ones 
in the Springe tyme, and againe in the Harueſt, This equi- 
noGtall circle and'the other {cuen that folowe; to be Bn 


red ,doo moue all as the {kye moueth. but the Horizonte | 
and the Meridian doo not moue with the heauen, bur ſtand 


ſtedye, and keepe their places. 
Schollar. That ſeemeth reaſonable, els coulde not men 


knowe the riſyng,ferting, and nooneſteed of the Sonne, but 
howe ſhall Iknowe this equinoctiall circlein heauen,ſeynge 
[ can not ſee any fuche circle there? 

Maſter, Marke the courſe of the Sonne aboute the ele- 
uenth daye of Marche, or els about the fourtenth daye of 
Septembre, and fo may you beſt ynderſtande the place of * 
FEY circle , for at thoſe two tymes the Sonnerunneth dire- 
ctly vnder the equinoctiall circle,and dothe (as it were) de- 


{cribe it by his motion, in four and twenty: howers. Andif 
You 


Howe to 
knowe the 
olace' of *. 
the cycled? 
equinocHa 


2.4 THE! FIRST TREAT IS'E® O:rP 


you lyfte to marketheryſinge of the fonne that daye , you 
maye know the precilepointe of theeaſte; and at nyghte he 

; (ettethin the ivſtepoynt of: thewelte; | 145 Go 
Bb '»Schollar. {woulde Ikneiwe as g00d markes of the other 

cyrcles; + > :- ng] 6 

- .Maſter.Sowyll I geue/youin their convenient places'and 

times good orders to know them al:and firſt Imjuſtrel you, 
thattheſe other two. cyrcles,which I named before (with the 

The know equinoGtiall ). are called thetwoo Tropike cyrcles atter the 
ledg of the orecke deriuation,and maye be called inenglyſhe the Sonne 
HA__—_ Cs bran the Sonne doth neuer alle them, nother 
_ towardes the northe,nor yet toward theſouthe:but when he 
touchethany one of themyhe dath tourn his courle toward 
the other, as for example: All the tyme from the myddle of 
December yntill the cleuenth daye of Tune, you maye per- 

AT | j1/ >, - 1 ceauethe Sonne to ryle hi- 

| Examples of thoſe circles and other | oher and hygher , and that 


© © that folorweth, '*"" © 
A,C.the'Horizonte: C7 daye hee I$ at the hyghelt 


+ * The poles of the worlde. _. --.. .thatheecanne 20 towardes 
G,H.The Equinodiiall circle. . our heads, and then dooth ' 

B;F.one tro ike, and _ Ls fad G deſcrih 

;  EDtheothertiopite. | 7 11+ +; hee by his courle deſcribe 

| The $omer A,1the wnkecirele, \ !:,., .,) that Sommer tropike,atter 
tropikes C,K.the antartike circle: Rh whiche daye hee draweth 
B 1 .4G!.: agayne lower and lower e- 


[ E ueryedaye, tyll the twelfte 
/ 2s of Dtakes , for 

then he is atthe loweſt, and 
 thatdayehe doth deſcribe 
the Winter tropike. Nowe 


/ 
/ /] '. marke howe Proclus dehi- - 
// neth them. _ 
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+ Solſticialis autem circulus is eſt, qui omnium , qui a ſole deſcribuntur Li, 
maxime ſeptemtrionalis habetur.inquem quum ſe ſvl receperit, xſtivi 44> cons. 
ceciprocationem peragit, longiſsimusg totius anni dies, breuifsimaq mune no 
nx erit. poſt hancautem reciprocationem,nequaquam vitraverſus ſep 4 : Roy 
cemtriones ſolem progredi, quin potius ad diuerſamundi regredi cer- PP Dae 
nas.vnde & 'Tropico gracenomen. | | tribuir, 
The Sommer tropike is the moſte northerlye circle of all Flinmim 
the that the Sonne deſcribeth: in the which when the Sonne prune 
i8,he maketh his Sommer turne, at which time is the logeſt _ 
day of al the year,and the ſhorteſt night:for after this Som- 

mer turne, you ſe the Sonne go no more toward the north, 

but turneth to the contrary coaſte of the worlde,and therof 

is that circle named (in'greeke) a Tropike: that is to faye, a 
Returninge circle, ora circle of Returne. 

The Sonne aftrer he beginneth to turne, maye be perceaued 

euery day,or at the leaſt every weeke,and chiefly at nonetide 

to waxelowerelower,yntill he come to the Winter tropike, 

and there he turneth againe, as by the definition of that tro 

pike you may vnderſtande. 
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Brumalis circulus is eſt, qui omnium circulorum qui a Sole circuma- 

cu mundideſcribuntur,maxime ad auſtrum pertinet: in quo ſol bru- 

malem reciprocationem tacit,maximag totius anni nox , minimus$ 

dies efficitur. poſt hanc metam nequaquam vlitra progreditur # ſol,ſed Intellige 


adalteras mundipartes reuerticur: vnde fropicus hic  quoque,quali VCr- Arfi quod 
lilis, appellatur. & grace 


The wincer tropike,fayth Prodtis, i is the moſte ſoutherlye; addirur. 
Ci. circle} 


The ſoitthe 
and northe 
circles. 
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circle of all them that the Sonne doth deſcribe,by thereuo- 


lution of the worlde, in whichewhen-the Sonne is, hee ma- 
keth his Winterly tourne,and thenis the longelt nyghtein 
all the year,and the ſhorteſt day ,for after this Winter turn, 
the Sonne is not ſeene to go any farther towardethe ſouth , 
but tournith to the contrarye coaſtes of the worlde , and 
thereof is this cyrcle allo named a Tropike or cyrcle of 
Retourne. And thus haue we the three circles that are prin- 
cipallye noted for the courle of the Sonne. Nowe are there 
other twoo whiche be Paralleles with theſe thre, whereof the 
oneis more ſoutherlye (to vs) then is the Winter tropike, 
and the other is more northerly,thTis the Sommer tropik, 
whiche whether they be needfull or not, their yſe maye de- 
clare. I remembre, that you ſayd,you had oftentymes be- 
holden the Northe pole, where you myghte ſee manye ſtar- 
res about it,that neuer go vnder our Horizont.do you nat 
thinke it good thatall thoſe (tarres were incloſed ina circle 
to be dilcerned from al other, which riſe ſomtime aboue the 
Horizont, and ſomtime againe do ſet ynder the ſame* 
Schollar. Yes verilye, it were pleaſaunt to know. 

Maſt. And profitable alſo,as you ſhal hereafter perceaue, 


The vſe of Now contrary waies, there are other {tarres , that are neuer 


the Ardik 
and Antars 
fuk carcles 


ſeene of vs in this cuntrye, and yet muche mention is made 
of them in writers, were it not good that their bounde were 
marked,that all other maye be knowen from them© 
Schollar. Els myghte men often looke for ſuche (tarres 
as they reade of , and ſhulde looſe their labour, for they ſhall 
not ſee them. -- 
Maſter, And yet are there goodlye bryghte and notable 
ſtarres, whiche are not ſeene here, but in ſouthe Spaine , in 
Barbary, in Quinea and Calecut,and many other cuntries, 
they appeare fayre and pleaſaunc to beholde. . 
Scholar. I pray you, what call you thoſe cyrcles that in- 


| cloſeth thoſe ({tarres* 


Maſter. They are named after the coaſte of the worlde 
where 
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where they bee. So that the circle whiche incloſerh all thoſe 
{tarres that beabout the Northe pole, is named the Arctyke 
circle or Northe circle:and the contrary circle in the ſouth, 
is called the Antcartike circle by the greeke compoſition, as 
you woulde ſay, Contrary or againſtthe Arctike circle;and 
it may well be called che South circle. But nowe heare howe 
Proctus defineth them. 
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Septentrionalis Circulus eſt is , qui omnium quosperpetuocernimus, 


'ane maximus cſt,quicz Horizontem ſolo punto contingir , totus. 


j:! pra terra unterceptus.intra hunc qQUXCUNG clauduntur a{tra, nec ortu 
nec occalum norunt, ſed circa polum uerti tora nocte cernuntur. 


The Ar&ik 


eirclc, 


The Ardctike cirle is the oreattelt of all thoſe circles whiche 


co alwvaies appear, and toucheth the Horizonte in one only 
pointe,and is all rogither aboue the earthe, and all the ftar- 
rcs thatbee within this circle nother riſenother ſette, butare 
ſcene to runne rotnde about the Poleall the nyghte. 


Thus haue you the fourth parallele, Nowerelterh the fyfre 


twhiche 1s deſcribed thus of Proclus. 
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Antarcticus vero circulus:equalis & xquidiltis Seprentrionalicirculo 
ct, & Horizontavno pundto contingens . totus praterea ſub tetris 
merſus, intraquem {ita aſtra ſemper nobis occulta manent. 

The Antartike circle is equall and equidiſtant to the Ar- 
ike circle,and toucheth the Horizonte in one only point, 
and is all ynder grounde,andall theſtarres chat bein it, are 
eucr morcout of our ſighte, | 
Theſe are al the P aralleles which are wont to befet forthe in 


the marteriall ſphere,and that agreeably of all men, ſaue thac 
| C1, tou- 


The Antds 


&ik circle. 
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touchinge the two laſte circles there is a difference, of which 
I willinſtruft you at large in the next part of our talke, and 
omitting it for this time, will go forward to other thre cir- 
cles whiche yet remaine,and are needfull to oure ſphere. By- 
cauſe oure chiefte conſideration conliſteth aboure marking 
of the motions of the Sonne, the Moone and the other 
planetes , howe they chaunge their places in the {kye, and 
therfore make divers apparaunces to vs that beholde them, 
and mark their courles,and yetall they haue (as ic were)one 
common path or waye, from whiche they ſwarue not , bur 
kepe them ſelues (till within thelimites of it;how think you 
is not that path'of theirs well to be marked, and worthy to 
haueanotable name© 

Schollar, Mary that is the principall pointe (as I take it) 
of all the reſte: ſor without knowledge ot that , nothing els 
can be knowen. 

Maſter. That common path of the Planets , wherin all 
thei hauc their courſe, is called of Aſtronomers the Zo - 
diake: whiche is , as you maye engliſhe it, the Circle of the 
Signes : whiche ſignes are the oreate{tand notablelt partes 
of that circle, and were inuented for the more exacte di- 
ſtinction of the motion of the Planetes monerhlye. For as 
there bee but twelue monethes in the yeare, ſo thereare 


twelre partes of the Zodiake diſtincte by ſeuerall names, 


and correſpondent to euery moneth, althoughe they varye 
ſomething now from their firſt application, wherof hereat- 
cer [ will inſtructe you ſufficiently.and now will couch them 
briefly as this place doth require. Their order in the zodiak 


| and their names ar theſe that folow,in oreek and latin, which 


maye bee engliſhed as I haue vnder written , andare often 
tymes mentioned of our engliſh Poetes. | 
KpIOCs T&xie&-, didvua, xeprivO-. | Avwp . meellirQO-., 


Aries. Taurus. Gemini. Cancer, Leo. Virgo, 
the Ramme. the Bull, the Twinnes. the Crabbe. the Lyon. the Virgin. 
V & "ST PU: mp 
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ynake. onpniG-s fore, deyinipus;  bdpodOrs | fie, 
Libra. Scorpius. Sagittarius, Capricornus. Aquarius. Viſces, 
the Balarceathe Scorpion the Archer, the Goate. the Waterman. the Fiſhes, 
He m + Yo | wx X 
And bicauſethat their names alwaies cannot bee placed in 
ſmall inſtrumentes,there ar certain figures deuiſed for their 
names , whiche ] have alſo ſerte ynder their names , that 
you maye the berter knowe them . Theſe Signes are all of 7c ze. 
one lengthe,eche beynge the iuſte twelfre parte of the Zo- grees of 
diake. And {or nies th knowledg of the motion of the pla- '** ſignes. 
nettes euerye daye, eche Signe is deuyded into thyrtye 
equall partes, which are called Degrees,ſo that in the whole 
circuite of the zodiake there muſt bee 360 degrees, whiche 
agree almoſt with the dayes of the yeare. 
Scholar. And therby I gather,that as the Son doth mone 
throughout all the zodiake in a yeare, ſo cuerye moneth he 
monrth.he runneth one ſigne, cuery daye nere one degree. 
Maſter. Y ou gether well,but this muſte you marke allo, 
that by this ſamenombre of degrees all the cyrcles in the , 
ſphere are deuided, ſo that of euery circle greate or lefle, a what a de 
degree is the 360 parte and not anye bow Hs certaine, as a teak, 
foote, a yarde,a myle,or {uche lyke, 
Schollar, Ivnderſtande you thus: as a quarter is no mea- 
ſure certaine, but ſometyme is referred to one thinge , and 
{ometimeto an other, and yet (till it betokeneth the fourth 
parte of that wherynto itis reierred, for when we ſay; a year | 
anda quarter:an houre and a quarter:a yard anda quarter; 
a quarter of a foote: inall theſe ſayings, the quarters differ, 
ſo when wee ſaye: a quarter of corne: a quarter of clothe: a 
quarter of pepper : a. quarter of allame:by the accuſtumed 
meaſures all men vnderſtande our meanynge, and yet thele 
quarters differ,and be in common meaning, a quarter of a ; 
weye,or eight buſhels, a quarter of a yarde, a quarter. of a wt 
pounde,a quarter of a hundreth, | 
Maſter. So is a degree the thirteth parte of a ſigne, and a 
Cf 3-5 -. ons lone - 
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fione the twelfre parte of any circle. howe be it,commonlye 
# chiefly the name of Signes,is attributed to the Z.odiak. 

(whiche many doo call the Thwarte circle ) This Zodiake 
is thus deſcribed of Proclus. 
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Obliquus circulus is eſt, qui duodecim ſignacontinet , ex tribus xqui 
diſtantibus circulis conſtans;'quorum duo latitudinem ſigniteri deter- 
minant, vnus per media ſignaducus vocatur. hic adeo duos pares i 
*quidiſtantes circulos attingit,Solſtitialem in prima Cancri parte, Bru- 
malem in Capricorni principio.Latitudo Signiferi continet partes duo- 
decim.Dicus eſtautT hiccirculus Obliquus,quod xquidiſtantes(ad in- 
#quales angulos) interſecet. 
The thwarte cyrcle (or zodiake) is the cyrcleof the twelue 
ſiones,and is made of thre circles, wheroft two are the boun- 
des of his bredthe,and the thyrd is called the Middle figne 
circle,(bicauſe it gaeth by the middle of the (ignes in the 
zodiake) and it toucheth two equal 


he oat _—_— circles of the parallels:that is to ay, 


myddle circle fignifieth the the Sommer tropike in the firſte 
ecliptike lyne. point of the Crabbe called Cancer, 

—i{a and alſo the Wynter tropike in the 
firſte degre of the Cioate, called Ca- 
pricorne. The breadth of the zodi- 
ake,containeth twelue degrees. This 
zodiak is called a Thwart circle, by- 
cauſeit croſſeth the parallele circles, 
ooynge ouerthwarte them. By theſe 
wordes of Proclus you may ynder- 


ſtande, that the zodiake dooth not 
00 


— 
nd 
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oo directly betwene thetwo poles of the worlde, as all rhe 
fue paralleles doo, but is drawen crolle the ſphere , fo:thar 
his middle (in breadthe) doth rouche thetwo tropikes,and 
that middle line is called of latin writers the Ecliptike lyne, 
bicauſe there can be no eclipſe of Sonne or Moone , onles 
the Moone be ynder that lyne: as hereatter I wyll declare in 
place conuenient. But touching this zodiake (of which wee 
ſpake laſte) I ſayde it was diuided into twelue ſignes, accor- 
ding to the twelue monethes of the year. And bicauſe euery 
quarter of the yeare maye bee the more exactlye knowen a 
ſonder, this zodiake is parted into foure partes principall, 
cuery part (as it mult needes folow) containing thre ſipnes. 

Schollar. This is a very apte agreement of arte ynto na- 
ture: for as the whole zodiake agreeth with the whole year, 
ſo for the foure quarters of the one, there is foure quarters 
in the other:and for the twelue monthes of the yeare,tivelue 
ſiones in the zodiake: and for the thirtye dayes of the mo- 
neth, thirtye degrees in euerye ligne . But I praye you yr, 
dooth the beginninge of theſe fignes anſwere to the begin- 
Maſter. The beginning of the yeare is divers in dyuers 
nations, as | willſheweyou an other tyme , with thereaſon 
why we begin our yeare in January: but for this tyme it ſhal 
be ſufficient, to declare the agreement of our yeare with the 
Aſtronomers yeare.The Aſtronomers beginne the twelue 
ſipnes of the zodiakeat Aries,and lykewaiſe do they begin 
the yeare that daye and hower, that the Sonne entreth into 
that ſigne of Aries, whiche is nowe at the eleyenth daye of 
Marche : and from thence they recken/the Springe of the 
yearethre monethes;,. whyle the Sonneis inthe tyrite three 
ſignes. Then at the eleventh day of June,they accompre the 
ende of the ſpringe,and the beginning of Sommer, bicauſe 
then the Sonneentreth into Cancer, whiche is the fourthe 


fione, and while the Sonne paſleth other thre ſignes, (which 


ny of our yeare? | b 
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the ſecond quarter of the yeare, which we call SSmer, # that 
endureth till the 14 day of September,at which timeþ Son 
entreth into Libra,wher the third quarter of þ zodiak doth 
begin,# ſo withir begineth Harueſt,whichis the third quar 
ter of the year,and cotinuerh till the twelft day of Dectber, 
and then doth the Sonentre into Capricorn. e Winter be- 
ginneth,bein 9 the 4 and laſt quarter, which continueth tyll 
theeleuenth dayeof Marche, where che olde yeare endeth, 
and a newe yearebeginneth. 

Scho. Theſe 4.ſignes, Aries, Cancer, Libra « Capricorn, 
ſeeme to haue a certain prerogatiue, $ they begin þ 4.quar- 
cers of þ year,therfore thei wold be well noted in þ zodiake, 

Maſter. Y ou ſay well,and = thei haue other notable qua 
lities, for inthe beginning of Aries and Libra,þ ſon maketh 
the daies equall with the nights. theſe 2.points ar named þ 
equinoctial points. In the firſt part of Cancer,the day is at 
longeſt,and beginneth to ſhorten by the deſcending of the 
ſon fro our heds,z when the ſon doth enter into Capricorn, 
the day is at the ſhorteſt,s then the ſon beginneth to returne 
to vs again,e the day doth the begin to increaſe. and thele 2. 
points ar called the. T ropike points: Wherfore as theſe 4. 

points arenotable,ſo are ther jj. circles appointed for their 
lymites,the one going by the beginning of Aries + Libra, 
and the other by the beginning of Cancer and Capricorn, 
thele h. circles ar called Colures,wherof the one only which 
paſſeth by Cancer and Capricorn,is deſcribed of þ grekes , 
the reaſon thereof ] will ſhewe you in the fourthe treaciſe, 
But this fyrſte colure, whiche is called the Tropike colure, 
is thus Jef. ribed by Proclus. 
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Sunt &f per polos ducti circuli quos nonnulli Coluros vocant:ns acc; 
dit, vt inambitus ſuos mundi polos recipiant.Coluriautem dicti ſunt, 
quod partes aliquas in ſe minime conſfpectas habent. reliqui enim cir 
culi in mundicircumactu integri cernuntur, ſed colurorii partes que 
pi que videlicet ab a Arctico ſub Horizonte latent,cerni no poſſunr. 
Signantur autem hi circuli per tropica punda, diuiduntg per # duas 
quas partes circulum qui per media {igniferiducirur. 

The circles that go by the 
poles ar thoſe, whiche ſome 
men call Colures: thei haue 
the poles of the worlde in 
their circumference , And 
ar named Colures in greek, 
that is trunked circles , by- 
cauſe ſome partes of them 


for the other circles by the 
turning of the world are all 
ſeene, but ſome parts of the 
Colures are not ſeene, that is, thoſe partes whiche are in the 
Antartike circle,and remaine ynder our Horizonte. Fhefſe 


cyrcles are deawen by the two tropike pointes of the eclipte 
circle,and ſo deuide it into two equall partes. The Equino- 
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&iall colure goeth by the poles of the ſphere,and by the.n. | 


equinoctiall pointes of the Z.odiake,in Aries and Libra. 


Thus haueyou nowe all the cyrcles needfull for a materiall- 


ſphere. let me heare howe you doo remembre their names. 

Schollar. If Iſhouldenot remembre theim, I dydde but 
leeſe my laboure , and occaſion you to ſpend your tyme in 
vaine:for I know that in this ſcience and inall other , he that 


coueteth to runne {ty 


neth behynde, but while he deliteth to mucheto lee the end, 
he deceaueth him ſelfe of the frutefull ende of knowledge. 
muche lyke a man that is delited in hearing a cunning ſong 


[l forwarde,and remembreth not thar, - 
cthatis gone before, ſhall never attaine rhat whiche remai- 


of 
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of mulſyke, but when it is done, doth remembre nothins of . 
it, ſo is his profite and pleaſure bothe ended, when the fb 

is ended. Therfore (it it pleafe you)] will repcate the chietfe 


pointes that | haue learned lyche my former repetition, 


Maiſter. Doo lo then. 
Schollar. This it is as I remmembre. 


The ſecond x Fyrſtyou taught me what a ſphere is,and howe it is made,alfo what is 
repetition. his Centre, his Axetree,tas Diametcr,and his Poles , and what the 


Poles are named. | 
z | Nexte you declared two circles, that is the Horizonte, and the Meri- 


diane circle,yhiche (I perceaue) ſtand ſtyll, and tourne notwith the 


worlde, but keepe their places. 
Then did you deſcribe te parallele circles,the Equinoctiall, the too 


Tropikes: the Sommer tropike,and the winter tropike,and then rhe 
other two Paralleles, that is, the Northe circle, and the Southe. 
4 Afﬀterthar,you ſhewed me what the Zodiake was,and the twelue Sis 


ones that be in him, and of their diuihon. 
Aud laſte of all, you deſcribed the rwoo Colures,whiche diuide the 


Zodiake into foure equall and principall partes , accordynge to the 
four rymes of the yeare, 


Maiſter. This good remembraunce declared your good 
will to knowledge, whiche I ſhall with as gooda will healpe 
| to further. Now you looke (I think) to be inſtructed in the 
vie of all theſe thinges, andto vnderſ{tand therby the cele- 
ſtiall motions, and the diuers appearances that therby doo 
enſue:how be it, bycauſe that a materiall inftrumetis agreat 
helpefor them that begin to trauaile in this arte,and dothe- 
as an image repreſent to the eies thole thinges,which by on 
ly hearing, werevery hard to conceaue,belides many other 
commodities,w hiche ſhall be vttered in their place, I think 
it moſte conuenient order, fyr{tto teache you the manner 
howe to make ſuche a materiall ſphere,as may ſerue both to 
learne by,and alſo to worke by, in practiſing the obſeruati- 


ons needefull to this arte. 
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"OF THE CASTLE OF ENOWLEDGSE 
 Ipbercinis taughte the makinge of the materiall ſphere, © 
«well in ſorunde or maſſy forme ,as alſo in 
rynge forme with hoope s. 


MiLSTER, 


IL THOVGHE THERE. BE MANY 
and wondertull in{trumentes wittely deui- 


ſcd for practiſe in Aſtronomy , as the A- 
| {irolabe,the Plaine ſphere,the Saphey,the 
AS XX Quadrante of diuerſeſortes, the Chylyn- 

| der, Ptolome his rules, Hipparchus rules, 
Tunſteedes rules, The Albion, the Tor- 
quete,the Aſtronomers (taffe, the Aſtronomers ringe, the 
Aſtronomers ſhippe , and a greate numbre more , whiche 
hereafter in tyme you may knowe, yet all theleare butparts, 
or (at the moſt)diuers repreſentations of the Sphere. wher- 
fore as the Sphere is the grounde and beginner of all other 
inſtruments, ſo is it MPT. 6 meete that we begin with.it , and 


the rather bycauſe it dothe more aptlye repreſent the forme 


of heauen , thenanye other inſtrument canne doo. What a 
Sphere is, you haue learned before : and howe a materiall 
Sphere or Globe maye bee maderounde, you maye conie- 
&ure by the ſame deſcription of Euclide . Therfore muſte 
you haue an in{trumente of ſteele made lyke a Semicircle, 
whiche in the inner circumference muſte haue a ſhaxpe edge 
apte to cutte and pare {mothe,, and (as I mayeſaye) by true 
| woorkinge to iuſtifie your Globe, whiche {-rfte maye bee 

made as rounde, as any Turner can doo it . and then ſhall 


your inftrument not only duly examen the Turners work, 
but correct it exactlye if it be amylle. 


This is the forme of that inſtrumente , and it is thus 'made 
iuſtlye, Firſte drawe a righte lyne as longeas you wyll haue 
2TH, 5 the 
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the diameter of youre 
ſphere,andan a + lon 
ger, or more, Then 0- 
pen youre compas ac- 
 cordynge to the halfe 
diameter of the ſphere 
that you would make, 
and draiv halte a circle, 
ſo that the fixed foote 
of your compas be ſet 
in the myddle (as you 
may nearlye ogefſe) of 
© the ſaydiline,and wyth 
the other moucable 
foote make the ſemicircle, but not fullye complete to the 
diameter , for there muſte bee twoo holes made as bigge 
as a wheate ſtrawe or bygger, accordyngeto the bygnes of 
the Globe, for thoroughe theſe 
holes muſte the Turners ſpyn- n ore ihe 
dles pearſe, that muſte beare the : 
Globe whyleirt is in tournynge: 
but you multe take good heede, 
that thoſe holes bee ſo made, 
chat the foreſaydelyne doo paſle 
exactlye thoroughe the verye 
myddle of them, for ſo muche 
as you miſle in makynge thoſe 
holes, ſo muche will your ſphere 
bee falſe in euerye quarter . Againe you muſte take heede 
that youre inftrumente doo not. bowe inwarde withoute 
thoſe holes towarde bothe the poyntes , excepte it bee in 
true compaſle ,\ but better itis to fyle it ſomewhaca {lope 
outwardelye. What moreis to be doone,[leaue it to the {tu- 
diouſedeuyſe of your owne praiſe. for ſuche thynges are 
better taught by hande,then by mouthe. 
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Schollar. I woldel coulde as well yſe it, as | could diuilc 
to make it iuſte rounde. 

Maſter. When you haue your globe ſo iuſtified in round To fi the 
nes, marke well the twoo Poles ot it, which you may ealily EY wh 
do by the ſame inſtrument, whereby you did iuſtifye it, for 
the ſpindles that paſſed through the twoo holes of your in- 

{trument,doo touche the twoo poles exactly. 

Schollar. That can Tealilye doo. 

Maſter. Then muſte you haue a payre of- compaſle 
aptelye made for to drawe the circles in youre Globe , 
and the pointes of the ſhankes in that Compaſle muſte 
bowe ſomewhat inwarde (as here you fee an example ) 
and the poynctes of it multe bee yerye tine and harde,char 
they maye graue deepely, and yet make a fine and ſmall 
circle. for the fyner that your circles be,theexatlier will the 
diuiſions be made, and the lefſe erroure wyll bee in the ma- Fol 

kyngeand yſyng of the ſame Globe. & comps. 

Then ſette one foote of the com - for «Globe 

paſle in one of the Poles of the 2 
| Globe, and open the other ſo wyde, 

as you thynke will ſuffiſe to reache 

to the myddle of the Globe , ro - 

warde the other Pole, and with that 

foote make a lyghte marke in the 

Globe: and keepynge youre com - _ 

paſſe ynchaunged, putte one foote © 

of it in the 'contrarye Pole , and | 

tourne the other foote-towarde the 
foreſayde marke, in'the myddle of -, ,4- 
the Globe, and if the foote touche cquino#ial 
it exactelye , then is that myddle << 
duelye founde:but it the compaſle 
reache to farre, or to ſhorte, make 

wyth yt-an other lyghte marke , 

and the true myddle becweene _ 

Dii, thoſe 
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thoſe two marks is the iuſt middle of the Globe or Sphere, 
as by your compallea little opened more or clolid (as you. - 


ſee cauſe) you maye prooue. - 
Schollar. That can | do well ynough, by experience lear- 


ned in often practilynge the concluſions of youre Path- 


waye. 

Maſter. That Pathwaye wyll leade you rightlye to this 
woorke, if it bee well trauayled as it oughte to bee before 
you come to this woorke. But to procede with our Sphere: 
When you haue founde the iuſte myddle of the Globe 
betwene bothe the Poles, then open youre compaſle accor 
dynge to the diſtance of rhat middle marke, and one of the 
Poles,and ſet one foote of the compaſle in the Pole (whiche 
ou lyſte) and with the other drawe a cyrcle rounde about 
the Globe, whiche whether it bee truelye doone or not,thus 
maye you prooue: Remoue the foote of your compas int 
the other Pole, and wich the mouable foote trye the former 
circle,+ if the compaſle run iuſtly in it,then is that circle tru 
ly drawen betwene both the Poles,elſe haue you erred : and 
therfore graue not þ circle to deepe,till you haue examined 
it. And when you haue found it true,then without alteringe 
of the compas, ſet bothe feete of itin the layd circle, # they 
will cake the fourth part of the ſame circle,as by remouinge 
it four tymes,you maye knoiwe. 

Schollar. That haueT learned in the Pathwaye alſo , and 
if I have myſled, it is by the groſleneſſe of the poyntes 
of my compaſle, or elle bo myne owne pgroſle negligence, 
why bothe I canne quickly examine and amende, as the 


Maſter. Afﬀer that you haue marked oute thoſe foure 
partes of that circle ; dyuideeche of them into three euen 
partes, and ſo haue you that cyrcle dyuided into twelue 
equall partes :* marke thoſe partes with little croſle "aps | 
orelſe drawe an other circle wyrthin a corne breadthe of 
that other,on which {ide you lilt,but let it be ſomwhat leſle 


graued 
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orauid then the ſyrſte, that the ſyrſte may beeknowen for 
the true circle, and this ſecondecyrcle to ſerue but onlye 
for the markes of diuiſion in that other ; and ſo drawe a 
lyne at euerye twelfte. parte, from the one cyrcle to the 
other . "Then dyuyde euerye one of thoſe partes into 
three leſſer partes, and eche of theym agayne into euen 
halucs,and fo haue you in all,72.parts made of that cyrcle. 
After this, diuide one of thoſe partes into fiueleſler porti- 
ons, equallye,and by the ſame example diuydeall the other 
71. partes, and ſo haue you in thewhole circle, 360. partes, 
whicheyou ſhall marke with nombres of figures,trom 10.to 
10. beginninge where youlyſte. 
Schollar . Thoſe I maye call degrees, as I remembre 
by youre formerleſfons. and] muſte marke them thus.10+ 
20430+40.and ſo ynto 360, 
Maſt.So itis: And thys circle thus drawen in the middle 
betwene bothe the Poles , is the Equinoctiall cyrclein that 
ſphere. Now to make the two Tropiks,open your compas 
fo;that they maye cxtend to 66. degrees and an halfe of the 
ſaid Equinoctiall cyrcle , and then ſet one foot of the com- 
paſſe in which Pole you will,and with the other foot draw a 
circle on the Globe, which ſhal ftand for one of the tropiks; 
and ſetting the foote of the ſame compaſle ynaltered,in the 
other Pole, draw about it an other circle, for the other tro+ 
pyke. Now appointe names for the Poles , callynge one 
the South pole or Antartike pole,and the other the North 
pole or Arctikpole:and then the tropikes of neceſſity will 
take their names: for that Tropike which is next the-North 
Pole,muſt be thetropike of Cancer,that is, the Somer tro- 
pike, and the other thatis nexte to the Southe Pole, mult 
ncedes bee the Tropyke of Capricorne, or the Wynter 
Tropyke. Then marke where you heganne the noum-: 
brynge of the degrees in the Equinoctiall (whiche mm 
well be called the beeynninge of the Equinoctiall) and ſet 
one foot of your compas in that beginning, openyng the 
| D.n: other 
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other foote tyll it will reache vnto go, degrees iultlye, and 
{yr{te holde the one foote (teddye in the begynninge of 
the Bquinodtiall, and drawe a circle with the other foote, 
andif that circle touche bothe the Poles of the Globe, 
then is it trulyedrawen. butit ſhould goallo by theende of 
the 270 degree of the Equinoctiall , and if ic miſle anye 
whitte, examine it well , and amende the faulte , before 
you woorke anye farther . whiche rule you ſhall obſerue 
[tyll,for els of one faulte negleted,many other may enſue . 

This doone keepe youre compaſle at the ſame wyde- 
neſle,and ſette one foote inthe Equinoctiall circle, at the 


ende of go degrees , and holdynge it {teddye,with the other 


foote deſcribea circle , whiche ſhall paſle by bothe the Po- 


les of the Globe,and by twoo pointes of the Bquinoctiall, 
thatis the beginninge of it, andthe ende of 190 degrees. 
and if you haue ae LON itby and by. This lat; cir- 
cleis the ColureBquinoGtiall,and the other laſt before dra- 
wen is the Colure Tropikall,or Solſticiall, or the Tropike 
Colure. Theſe twoo circles ſhall you diuideinto 360 parts 
echeof them, beginninge your numbryngeat the Equino- 
Ctiall, and rekeninge towarde the Pole, in euery quarter of 
them ſeucrallye, fo ſhall you neuer recken aboue go. But 
it is ealilye knowen , that foure tymes nynetye doothe 
make +4300» | 
Scho.Butin this ordre of numbrynge, the comon forme 
of accompte is not kepte, as it was in the Bquinoctiall: 


| for when | haue reckened in one quarter 90. degrees from 


the Equinoctiall to the Pole, then if I go forwarde in 
the ſame circle, the nexte numbre beyonde the Pole is 
nynetye againe,and ſo that ſeconde quarter decreaſeth from 
90 to 10, goynge backwarde, and then the thyrde quarter 
increaſeth trom 10 to g0,and the fourth quarter decreaſeth 
againe from go to 10. 

Maſter. So mult it be in theſe circles for moſte apteneſle . 


in accompte, as you ſhall perceaue hereafter. Nowe ſball 
| ; FR Ea FS PEINa it 
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it be conuenient to mark in what degrees the two. T ropikes 
do cut thoſe Colures,for it you haue not erred,they touch 
the myddle of the four and twentith degre in euery quarter 
of the Colures. Andit you haue doone well, then procede 
tro the making of the Zodiake,whiche you ſhall draw thus. 
Open your compaſle to the ſame wydenefle that you dydde 
for makyng the Colures,or the equinoctiall,+then recken 
from one of thepoles (whiche you will )) 23 degrees and an 
halfe, in any one of the Colures,and it will lighte in 66 dc- 
orees and an halfe, bycauſe thenumbres from the poleward 


Pole Cir. 
cles. a, | 


oo backward.(as you confeſſed before)then with a lefler c0- 


paſſe (for it ſhall bee meete that you haue diuers forts)draw 
acircle of that circuicrabouteche Pole,ſetting the fixed foot 
of the compas in the Pole, and (tretching the other foot vn- 
to 66 degrees #a halt. After this looke whether thele circles 
do cut lykedegrees ineuery quarter of the Colures ; and it 
it do,your woorkeis righte, els it muſtberedrefled. Theſe 
circles maye well bee called Pole circles, or Polar cyrcles. 
Then take your greater compaſle opened ( as is before 
declared) to the wydeneflle- of a quarter of the EquinoGti- 
all ; and ſette onefoote of them in that poyne where the 
Polare circle that is aboute the Northe pole , dooth croile 

the tropyke Colure in that quarter , whyche goeth from 

that ſame Pole, to the. 270. degree of the EquinoGiall, 

and holdynge that toote {teddye, with'the other drawe a 
circle aboute the Gilobe . This circle will touche the 
twoo Tropikes in twoo of thoſe places, where they crofle 
the Tropike Colures: andalſo it wyll crofſe the Bquino- 
ctiall in twoo pointes, that is,in hys very begynnynge, and 
in theende of the1go; degree. Nowe to proue whether it be 
truely drawen or not, by an other meanes; ſet one foote of 
that compaſle (withwhiche yow drew the Zodiake) in that 

pointe whiche is directly contrarye to the firite place, where 

you (tayed hit : that is to faye , in the: croſlynge, of the 
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proof. 


fouthePolarecircle, and that: quarter of the tropike Co- - 


lure,whiche goeth from the South pole to the 99.degreeot 
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the equinoctiall , and on that point proue whether the mo- 
uable foot of the compaſle will exactly agree with the fore- 
ſaydcircle,whiche yt he doo , it is well drawen , els is there 
ſome erroure, which muſte bee amended. This circle thus 
drawen,, is the Bcliptike circle, whiche goeth by the myd- 
dle of the Sygnes and of the Z.odiake. and rhele twoo 

oyntes wherein the fyxed foote of the compaſle was 
{tayed,are the Poles of the Z.odiake, But conſidering that 
the Zodiake(as you hearde before) hath in it ewelue ego 
of bredthe, that is, on eche _ of che Ecliptike lyne lixe, 


therefore open your compalle to 84. degrees only , that is 
ſixe degrees [ef then a quarter of the Equinoctiall, and ſet 


one foote of it fixedly in the one Pole of the Zodiake, and 
with the other moueable foote drawe a circle , whiche wyll 
be a Parallele to the Ecliptike circle,diſtaunte from it in all 
partes by 6 degrees,and with the ſame compaſle ynaltered, 
draw alyke circle on the other Pole of the Zodiake,whiche 


| ſhall bee a Parallele to the other twoo , and they three do 


The Polare 
circles and 
their vſe, 


make the full Zodiake inlength and breadth. 

Schollar. I'vnderſtande all this verye well , but I muſe 
what thoſe Polare circles meane , of whiche ] hearde no 
woord beforein the firſte treatile. 

Maſter. Idyd of purpoſe omytte them before , bicauſe 
they ar named of diuers men,as of Toannes de Sacro Boſco 
and other later writers , for the circles Arctike and Antar- 
&ike,contrarye to Proclus, and all the greeke writers, and 
I pourpoled (and ſo doo I (till) to reſerue the diſcuſſing of 
thatrepugnance , to the fourthe treatiſe, yet here was ſuche 
juſte occaſion miniftred to yſ{ctheir helpe in fyndynge the 
poles of the Zodiake, by whiche poles they are deſcribed 
euery day, by the reuolution of the heauens, that I coulde 


not willyngly neglecte them : for although I myghte tynde 
the poles of the Zodiake without them, yet they bringe a 


proof of the woorke with them , as before I haue ſhewed, 


and allo they encloſe all ſuche ſtarres as are within 23. de- 
Orees 
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orees and a halfe of the Pole, and are the lymites of the 
motion that the Poles of the Zodiake doo make about the 

oles of the worlde,as you ſhall better perceaue hereafter. 
And bycauſe their names ſhouldenot bee contounded with 
the circles, Ar@tike and Antardtike,]I thinke ic moſte meete 
to cal them only Polarecircles,or Pole circles, which name 
the other circles may not iuſtly chalenge,efpecially bycaule 
they are not fixed(as the Pole circles are) but be chaungea- 
ble as the regions chaunge. which thing [ will declare more 
iv Gagp arm: but nowe for the drawinge of the circles 
Ardctike « Antarctike, hat i3 (as I named them) the Northe 
circle, and the Southe circle, you muſlte learne the eleuation 


Circles ar- i 
dike and 


of the reoion for whiche the Gilobe is made, and according Anterdik- 


to it a you draw thoſe circles , whiche thinge bicauſe as 
yet it is not @7 for you to doo, I will in example of oure 
owne cuntrye ſhew their deſcription, namely for the yniuer- 
firye of Cambridge, whiche {tandeth in euen degrees of 52. 
Therfore recken from one of the Pgles 52. degrees inanye 
Colure,and it will lyghte on38.degrees ( bicauſe the num- 
bres 9 backward) and thereſet one footeof your compas, 
_ extending the other foote to the next Pole, where you ſhall 


ſtaye it, and with the other foote deſcribe a circle fyrt about 


the one Pole, and then about the other : and thoſe two cir- 
cles ſhall ſtand for our circles Ardtike £ Antardike. And 
thus hath the Globe all thoſe circles whiche were accomp- 
ted needfull ynto it, excepte the Horizonte and the Meri- 
diane,circle , whiche are not fo well placed in the Globe as 


withoutic, bicauſerhey ought not to mouewith the Globe. 


Schollar. Where ſhall they be made then? 


Mafter. That will I ſhewe you, as ſooneas I haueended 


the Globe , whiche yet is not doone , for the Signes in the 
Z.odiakeare yet vndrawen. Firſt therefore ye ſhall drawe by 
the Þcliptike line within a corne bredth of it,an other circle 
as youdid by theEquinoctill, it forcech not on whyche 


iide, buc let the Bcliptikeline be more notablethen it. Then 
D.iin, conſider 


c 
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conſider that the Zodiake is all ready diuided into fouree- 
quall quarters by the two Colures,now ic is meet to diuide 
eucrye quarter into three equall partes , and ſo haue you 
tivelue partes in the whole Zodiake , whiche (tandefor the 
twelue Signes, which ſhall be diſtinc&tby lynes drawenouer 
thwarte all the breadth of the Zodiake. 

Schollar. Thoſe arenot eaſye to drawe,but errour may 
quickly be committed,in making them wyder in one place 
then in an other. 

Maſter. Thertfore to auoyde that errour , thus ſhall you 
do. Open your compas equally with a quarter of the Zo- 
diake.then keepe one foote of it {teddy in echediuiſion,one 
afrer an other, and with the other drawe a portion of a cir- 
cle croſle ouerthwart all the breadth of the Zodiake,s thus 
ſhall you do it exactly,and in ſo doing,your compaſlle doth 
trye and examine the former diuiſion : for it at anye fet- 
ting of your compaſleit reache to ſhorte,or to far , and not 
juſtly onthe thyrde figne, then mult you correct your tyrlt 
diuilio. When you hane drawen theſe twelue {ignes,the mult 
you diuide euery one of them tyrlte into twoparts equally, 
and echeof them againe into thrce euen partes, and laſtlye, 
euery one of them into fiue iuſte portions,and ſo haue you 
in cuery Sipne, thirtye partes or degrees. 

Schollar. This diuiſion is like the diuiding of the Equi- 
noCtiall and the Calures, fo that I maye conceaue the one 
by the other. | 

Maſt. In deed they ar all thre lyke in their general diuiſis, 
bur yet in placinge of their numbres,they ditter eche from 
other , for the Equinodctiall had his numbres continuallye 
proceding from 1. to:360. The Colures,ftay their numbres 
at euery quarter, neuer procedinge aboue go. but the Zo- 
diake {tayeth in a lefſer numbre,for at euery figne, his num- 
bres chaunge: {o that from the beginning of eche Signeto 
the ende ofthe ſame, you ſhall marke them from 10. to 10. 


thus: 10.20.30, andſo lyke in allthe Zodiake nonumbreis 
oreatter 
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greater then 30. | 
Schollar. I perceaue that, {ith you tolde me belore; that 
euery Signe ſeuerally hath zo degrees. h 
Maſter. Thoſe diuiſions ſhall you marke with a little line 
drawen from the Ecliptike circle to that other which is dra- 
wen within a-corne bredth of it: yet at every tenne degrees it 
will do well to draw theline fomwhatlonger from the Ecli- 
ptike, that thoſe degrees mayebe the eaſier to ſee and to re- 
ken , and ſo maye you doo at euery five degrees, but ſome- 
what ſhorter then rhat other, and ſo ſhall you haue the de- 
grees more notablye diſtincte in ſonder. Nowe relſteth no 
more but to geue every Signe his name, which you may do 
other by writinge itat lengthe,or els by ſettinge their Cha- 


O 


racters and figures for their names, which ] before haue et 


forthevnto you in bothe formes. FE BEL 
Schollar. Thatis eaſlye inoughto pndee{tande, but how 
ſhall I knowe their places* 

Maſter. That is as calye alſo, if you marke the ordre of 
the circles . butfor a full plainefſeyou maye beginne atthe 
Tropike of Cancer,where the figne of Cancer doth begin, 
and in that quarter of the Z odiake,which is on your right 
hande,and deſcendeth toward the Equinodtiall, ſette theſe 
three ſignes, Cancer, Leo, Virgo,and fo procede forward 
as the ſignes fuccede in ordre: then will the ſeconde quarter 
haue Libra, Scorpius, and Sagittarius:and the third quar- 
ter, Capricornus, Aquarius and Piſces : and to make vp 
the fourth quarter,ther reſteth Aries, Taurus and Gemini, 

Schollar. Youname the ſeconde quarter of the Zodiake 
to bethe fyrſte,and ſo commeth it to paſſe, that you call the 
{yrſte quarter the fourthe, as I remembre youre former 
doctrine. | | 

Maſter. You maye perceare , that I named them nowe 
not in their cuftumable ordre of quarters,but accordynge 
to theordre of this woorke, els if you can dilcerne the place 
of Aries from the place of Libra,you may belt begi - with 
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1+ | Springe. | Aries, Taurus, Gemini. 
" 26 |Sommmer . | Cancer, Leo, Virgo. 
| þ ad "T0 — | 
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| 3- |Harueſt Libra, Scorpius, Sagittarius. 
| 4. |Winter, Capricornus, Aquarius, Piſces. 


Aries,# the not only the ones, but þ quarters wil keep their 
accuſtomed ordre,as hereina table it doth apear:wher I haue 


alſo annexed the quarters of the year for readines ofremem 
brance,s for the better occaſion to marke the motion of the 
ſon ineche of thoſe quarters. And thus haue we ended the 
olobeor {phere,with al þ circles in it cuſtomably yled,whoſe 
picture here you may ſe,as it will be drawen in flatte forme, 


A,C.is the EquinodGtial circle. 
E,K.the tropik of Cancer, 
Q.L.the tropik of Capricorn 
Q.K.The Zodiake. 


B,and- D,Then:Polcs of the = 


worlde. 
F,I.The Arctike circle. 
P,M. The Antarcikecircle. 
G,H,and O,N.The two Po- 
lare circles. 
G,and N, Then. Poles of 
thc Zodiake. 


Now for the Horiz6t 
* the Meridii thus ſhal 
udo. Take 2. ſquare 


L 


bt 


bY ag © 


ins — 0 


jo D 
ords ofa quarter ofan inch thick,+lerþ one be in bredth 3, 


inches,# the other one inch ea halfmore then þ diameter of 
your globe,inþ middle of thebroder borde take a centre, # 


on þ cetre make a circle,ſcar{ly a corn bredth wider the your 
globe is, which you ſhal thus find out. Open your copas as 


wide as 1\.lipns in$ Zodiak,or 60,degres in þ Equinoctial, 
or any 
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any other of his greate circles,and that compaſle wyll make 
a circle juſt in bigneſle with any great circle of your Globe, 
therfore makeyou the. circle in the ſquare borde , almoſte a 
corne bredthe wyder then that circle of youre Globe. And 
without alterynge of thecompaſle , make the lyke circle on 
the myddle pointeof the narrower borde. Then haue you - 
taken the juſt meaſure for the inner part of your Horizon, 
and alſo of your Meridian, 
Schollar. I doubt not but I canne doo that witha lyttle 
labour by often triall wherethe myddle of the-bord is. but 
is there no waye to fynde the place of the centre quickly; 
Matter. Yes truly, and that maye you doo diuerlly, but To find the 
one redye way is this, o middle is 
Drawe with your ruler a right line {rom corner to corner, ©” ſopev: 
or if you lyſt, make it onlye about the myddle of the bord, 
as you can ayme with your eye,but be ſure that you draive it 
longe ynough, then turne your ruler to the other two cor- 
ners, and make a lynecroſle that other, and where they doo 
croſle, there is the myddle of theborde,on whiche, as ona 
cetre you may make your 
circles: This Bey ok kay 
you calilye gather out of ometrge, 
the 35 concluſion of the 
Pathway. 
Schollar. I ſee now c6- 
tinually more and more, 
that the Pathwaye ſer - 
ueth to other yſes,then I 
toke it. 
Maſter. It is a comm$6 
inſtrument to many arts, 
and.infinite concluſions: 


and if you procede to farther knowledgeof higher artes, 
without good[exertiſcinit before, you doas acarpeter that 


ooeth to woorke without his tooles-Butnowe oprocerds 
when 


ti YE. ————— 
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When you haue drawen this circle on bothe thoſe hordes, 
on the ap centre make an other circle in eche bord,acorn 
bredth wider then that ather : and after that an other ſome- 
what wider , as you may ayme two corne bredches:and chen 
the fourth wider then the thyrdeby a quarter of an ynche: 
and yet againe one other a quarter of an ynche wyder then 
the fourth. and thele five circles ſhall you makein f othe the 
bordes, and you ſhall diuide them bothe in one manner,af- 
ter this forte. 

Diuide the innermoſt circle faue one, into 4.quarters firſt, 
and after that, euerye quarter into three partes,andeche of 
thoſe partes into 30-as you dyd before in dyuers cyrcles of 

_ the Globe, then ſet your ruler to the centre,and to euery di- 


wi fon, and makea lyne from thi ſecond circle to the third: 
but at euery 10.degree you ſhall drawe'the line longer, that 


18, 
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is vnto the fifte circle, and at euery fift deoree,you ſhall draw 
the lyne to the fowerth circle , ſo ſhall you both place your 
numbres beſt; and alſo recken them moſte ſurely and moſt 
ſpecdily inall yſes of them. _ 

Schollar. All this I cando by the former examples , if ] 
knewe how hyghe the numbres ſhall proceede. for in them 
I remembre ther was 3. varieties before,eche vnliketo other. 

Maſter. And in theſe ſhall be lomwhat diuers from then 
all. for here ſhall be ſet double numbres, but yer the fyrltg 
. placynge of the numbres ſhalbe lyke as it was in the Co- 
lures, I meane in eche quarter 90.and thoſe numbres ſhalbe 
ſet in the ſpace, betweene the thyrde circle and the fourthe. 
Then ſhall you ſer the lyke numbres betweene the fourthe 
circle and the fyft,but not in lyke ordre,for their ordre ſhal 
be contrary to the other,ſo that where 10. ſtoode in the fyrſt 
ordre,# then 20,and ſo increaſyng to go.in this 2.ordre you 
ſhall ſet 95, and the g0,#+ ſo decreaſe vnto 10.As here in exam 
ple you may ſe,wher I haue drawen þ Meridian lyne fuffici- 
ently diuided,for þ vie of þ ſphere:but thtþ horizonc mult 
haue other things drawein it,as inthis figure folowing you 
may ſe. for in þ inner partit is deuided likeynto þ meridian, 
but then without thoſe diuiſions it hath a certain {mal {pace 
all black,left for a partition, without which ther are draws z. 
other circles,eche onea lyttle wider then 6ther, + the widelt 
is vttermolt,and þ laſt circle is as large as the borde will per 
 mit,fo that þ whole bredth of þ Horizont is an inch #a halt, 
for bicauſe the whole bord was z.inches wider the the globe. 
And þ Meridian ſhalbe but 3.quarters ofaninche brode,ſe 
ing his bord was but 1.inch + an haltwider theþ globe. Now 
for the diuifion of the vtter part of the Horizont, you ſhall 
dyuide the vttermoſte of the three circles into eyghte 
partes only: The ſeconde circle ſhalbe diuided into 16. parts 
And the third or innermoſt of thole z. ſhall he parted into . 
32.partes,whiche do betoken the points of the Shypmans 
compas, or the 32, winds notable in ſailyng, as ſome mt lyit 

DOVE + E.ts | ro 
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to call them. If your Horizonte bee large inoughe to re- 
ceaue their names,you ſhall write them arTengthe, els maye 
you write letters for theym , as youre owvne phantaſye ly- 
keth, 
Their names are theſe folowinge , agreable to thoſe placesa 
and letters , whiche I haue drawen in the Horizont. on 
a 
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THESE NAMES OF THE h 


THIRTYE AND TWO POINTES IN THE SHIPPP 
compaſie, whiche bee the Wirldes names that Mariners 


fayle by. 
& North. N. Eafte northeafte. 
& Southe. O. Ealite and by northe. 
X Eaſte. QQ. Eaſte and by fouthe. 
 welte. R. Eaſte ſoutheaſie, 
A. weſte and by northe. S. Southeaſte and by eatte. 
B. weſt northwelſte, TE. Southeaſte, 
C. Northweſte and by weſte . V; Southeaſte and by fouthe: 
D. Northeweſte. X. Southe ſoutheaſte. 
E. Northwelte and by Northe. IJ Southe and by eaſte. 
F.” Northe northyveite. r Southe and by weſte. 
G. Northe and by weſte. "x Southe Southewelſte, 
H. Northe and by eaſte. Z. Southeweſte and by Scathe, 
I. Northe northeafte. 9 Southe weſt. 
K. Northeaſte and by northe, $ Southweſte and by weſte, 
L. Northeaſfte. | TE vwvelſte ſouthe weſtec, 
M.Northeaſtc and by caſte. © welte and by ſouthe. 


And thus nowe is thehorizonte fully drawen. That Hori- The foot 


zonte multeyou ſet ypon a foote, that it may ſtande lyke a 
rounde table; and that foote muſte be made of twoo halfe 
circles of woode,, ſomewhat thycker then the Horizonte, 
but of the ſame compaſlein the innermoſte'parte,and they 
muſt be ioyned lo , that the one maye croſſe the other, wyth 
ryghte corners , and them lelues bee faſtened on a ſtronge 
foote, that may beare all the whole frame , wych the Globe; 
The ioyningeot them vnto the Horizont is diuerfly to be 
ymagined, for it their headdes be flat, chen muſte you hatte 
nailes or els pinnes, that muſt perſe the Horizont andenter 
into their heddes, otherwaies there maye be letr certaine te- 
nauntes on their heddes,and then muſt you makelykemor 
teyſes agreable tothem, in the Horizonte, to receaue thole 
tenauntes.+# ſo may-there/be ymagined diuers other formes, 
whiche 1 leaue to your owne deuite. 


Schollar., If I myghcſeetheir forme 1ihouldebe muche 


ealyed in framyngeit; 
. hs B.#. Maſter 


of the Hos 
ri zonte. 
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Maſter. Here is the form,with their ſockets,# one namely 
ſor the Meridiane,in that arme alſo that goeth from Eaſt to 
welte . Howe be it, it\ſhall be beſt, to taſten thoſe armes 
ynder the Horizonte in the Southe eafte , Southe welte, 
Northe eaſte , and Northe weſte, and ſo ſhall the Meri- 
diane {ynke beſte into the Horizonte, with an eaſye ſocker 
in the meetinge of theſe armes , fo that the iuſte halfe 
of the Meridiane onlye maye appeare aboue- the oouer 
edge of the Horizonte : in whyche thynge pradtife ſhall 
inſtruce you farther. As for the foote , make it as you 
thinke beſte. But nowe muſte you cutte out of bothe , the 
Meridiane and the Horizonte all that is within the inner- 
molte 
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moſte circle, and ſo-muiſte you pareawayeall that is |\with- 
out the yttermolte circle, to make them bothe lyke:iuſte 
circles. Alſo you muſtemake in-the Horizonte twoofſoc- 
kets, oneby the Southelyne, and the other by the Northe 
lyne , ſo that the onef{ydeof thoſe:ſockets whiche is toward 
| theeaſte , ſhall touche the Southe-and/Northe Iynes, and 
the other ide ſhall go weſtwarde:irom-bothe thoſe lynes, 
as muche as the thicknes of the Meridian is:and the length 
of eche of thoſe -ſockettes ſhall bee agreable to the iuke 
breadthe of the Meridiane, fo PORTS. Meridiane maye 
entreiuſtlye into thole ſocketts, and turne in them without 
{treſlynge. | X *241rte 
-.., -Schol. This 
ji1C) KH | trobleth me | 
which therfore wolde ' ſomwhat,bi- + 
I with alhiscycles fled.  Kettes be nas 
= dilye.'| i, ' |» Tuſtelye one 
| OL ' agaynſte the 
other-,. but 
botheſtande 
> towarde the 
;;— Weſte halfe 
& "nl 1Þ of the Hori- 
DW} Zonte., ' 
Maſter Ic 
wolde rrou- 
ble; you. 
> Gorſe to re - 


The forme of the. foote 
ynto whiche the armes 
are faſtened rhat beare 
the Horizontc. 


TTTLL 


membre thatthe Globe muſte be faſtened tstheMeridiane 
on the two poles, & both they placed within the Horizonte. 
Schollar. That is ftraunge in deade;for ſoſhold the globe 
beare more toward the weſt,then toward theeaſte; and foall 
were miſframed. _ yp * 
Maſter. To auoide all that , you ſhall make twoo {mall 
E.ije  Cclampes 


- 


Thc higing 
of the glob 
inthe Mce- 
ridiance 
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clampes of thinne braſfleplate,and bow them ſo in the mid-- 

dle, that when they are tacked to the fide of the Meridiane 

in twoo contrarye pointes, iuſte ouer that line where go. is 
ſer, thei may receaue in their bought the poles of the globe. 
I meane here by the poles two {horte pinnes,which ſhall go 
through thoſe clampes of brafle, and be faſtened or driuen 
into the twoo Poles of the Globe,excepte you will take the 
paine to pearſe a hole through the globe, from one Pole 
to the other , for ſo maye you make an axetree to run tho- 
roughe bothe the clampes and the whole Globe , whiche is 


| allo oneeftedte, And by this meanes ſhall the Globe not 


onlye hange in the iuſte middle of the Horizonte, but alſo 
the one [ide of the Meridian (whiche hathethe diuiſions in 
it) ſhall pointe exactly the ſouthe and north partes of you 
Globe, whiche will be moſte exactly ſeene,if you conſyder 
the thicknes of your axetree , and frame youre clampes ſo, 
that the one halte of the thicknes of the axetree , may be let 
into the fyde of the Meridian. 

Schollars I thynke I doo conceaue the true meanynge of 
your woordes, howe be it to bee oute of all doubte, ] wyll 
be boldetoiſee your Globe , at ſome conuenient tyme. 

Maſter. So Hal you doo well ,for manye thynges in the 
makinge,andin the vie alſo of in{trumentes, are better per- 
ceaued by alyttle ſighte , then by many woordes . and thus 
haue I ended the making of this Sphere. 

Schollar . Yetis this ſphere ynlyke to that, whiche is c6- 
monly yſed,by the name of the Sphere,and is made all to- 
oither of hoopes. 


B Maſter. You ſhall ynderſtand that this is the true ſphere, 


The Ar- 
mylle or 
Ringe 
fſhhere. 


whiche I haue deſcribed,and that other (which you meane) 
ought rather to be called an Armylle or Ringe ſphere, then 
abſolutely a ſphere, for it is buta part ofthis other Sphere: 
I meane,that it doth contayne only the circles of the ſphere 
and not the ſubſtaunce of it. And therfore dothe many men 


cal that a Perſed ſphere, and is named in Latin Sphzra wy 
_ ruila, 


—m— 
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tula,where as they call the other ſphere, a Sound or Maſlye 

Sphere, that is in latine,S phara ſolida . bur ſeynge that it 

is not only commonly receaued by the name ot the Sphere, 

but the o of it is very aptein teaching,and it is more ealy 

ro bee made in {lyghteforme for yong learners then is the 

ſoonde ſphere, and for other conſiderations, whiche nowe[] 

omyt,[ wyll alſo deſcribe the compoſition of that Armylle | 

ſphere. Fyrſt you ſhall make of woode or of brafle (as you TE W 

lyſte to beltow the colte)tour hoopes of one bignes in com j1,.,.. gy 

pas,the one of them beyng three times ſo broadeas any of 

the other,as your eye may ayme. Then diuideecheof thoſe 

circles into 360-partes, oneof them accordyngeas you did ,,,...; 

diuide the Equinoctiall in the former ſphere, and the other nodiall . 

two lyke vnto the two Colures, and the fourthe which muſt 5-Colures. 

be the brodelt of them, you ſhall diuide, as you learned to 

diuide the Zodiake inthe other ſphere. And when they are 7. +c4i- 

thus diuided,you ſhall call them by the names of thoſe cir- ake. 

cles whoſe diuifion they folowe, wherefore if the Zodiake 

haue more breadth then twelue degrees are in lengthe , you 
ſhall abate the ouerplus, allowing it but 6.degrees in bredth 

on eche ſyde of the Ecliptike line, whiche as you remembre 
| before,did run by the mydle of the Zodiake. 

Schollar. Then I perceaue ] muſte make'in this Zodiake 

an Þcliptike line, andall the ſignes with their diuiſions, as . 

T learned in the other Zodiake. 
Maſter. You ſhall make them as like as you can deuilſe. 
Then ſhall you ioynethe two Colures fo togither, that the 
one of them may croſle the other, (as thei doin the Globe) 
with righte and equall corners, obſeruing well that the pla- 
ces of their croſſyng be in the juſte pointes where go. is ſer, 
in eche of them:and thoſe places muſte be called the Poles | | 
of the ſphere. Then put on them bothe croſlewaies (likea = 
girdle) the BquinoGtiall circle (fo thatit do croſſe them ex- 7 FPolvs. 
actly with his middle,in thoſe pointes where the numbre of 
eche quarter dooth beginne, and that the beginning of the 


E.iin. Equi- 


|| © The x04i- breadthe of the Zodia 
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Equinoctiall,in numbre be againſte the iulte middle of one 

of them, that is, of it chat (tandeth for the equinoGdtiall co- 

lure, and then {hall the 180.degree of the ſame Equinodtiall. 

ſtand iultly on the middle of the ſame Colure,in the contra 

rye pointe:and the other Colure whiche is the Tropike Co 
lure,ſhalbe ioyned with the g0.degree,s the 2>0.0f the equi- 

The.y. tro- nodtial,in 11.cotrary points. Then ſhal the 2.tropike circles 
#'*4. beſeton$ Colures equidiſtantly tothe equinoctial, ſo that 
 theibe faſtened on the 23, degree#a halt from EquinoGtial, 

wherby you may ealilye conceaue, that they muſte be ſome- 

what leſſer then the equinoctiall, that they may ioynecloſe- 

ly to the foure Colures, Then muſte you haue twoo other 

circles of one bygneſle, that may ioyne iuſtly with the Co- 

lures,52, degrees from the Equinoctiall,on eche part equal- 

: lye diſtaunte : and thoſe muſte be called the Arctike, and 
The Arik Antardtike circles,or the South circle, s the Northe circle. 
and on Beſide theſe you ſhall make two other leſſer circles of fouall 
hoe bygnes, whiche ſhall be ſet on the Colures allo equidiſtante 
fro the other paralleles:and they muſt be faſtened with their 

middle on the 66.degre $a halt fro the equinoctial on both 

| fides, that is 23.degrees +a half from eche pole,and therfore 

The pole ]thinke mceteſt to call theſe circles peculiarly, Pole circles, 
circles. This beinge doone,you haue 2. Colures and 7. Paralleles 
fixed on them. Nowe mute you ſette the Zodiake aſlope 

waies crolle the Equinoctiall, fo that his myddlelyne,na- 

med the Ecliptyke lyne, mayetouche the myddle of eche 
Tropyke, and that w_ youtrye by the vtter edges of the 

e , for the one muſte touche the 

ake. 29. degree and an halte, and the other the 17. eeand an 
halfe from the EquinoGtiall, And thus is this ſphere plaine- 

lye made, whoſe picture haue here ſette, as it will bee dra- 

wen ina flatte forme. Then if you make twoo ſmall holes 

The AX® thoroughe bothe the Colures, in the places of theyr 
"> agat crollynge , where the Poles of this Sphere are, and putte 
Hortzonte. a {mall axe tree thoroughe theym , you maye thereby 
ioyne 
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” 


y jan this Sphere to his 


\ place it in the Horizonte, 


| Globe:for thoſe twoo cir- 
| GA cles, are like in both theſe 


C Spheres, 
Pn SENT Schollar. I ynderſtand al 
£5 thinges herein wel inough 


FA by as I thinke,ſaue$ I doubre 


\ ſomwhat of the quantitye 
of the parallele circles. for 
although I know by triall 
I maye att lengthe make 
them meete, yet wouldel gladlye knowe their meaſure be- 
 forehande, if ] myght,for {o {hall I be fure to woorke moſte 
certenly. | 
Maſter. Your deſire is g0od.andall be it that the writers 
of the Sphere haue omitred it, as they haue doone manye 
thinges els, yet will ] geue you arate of proportion drawen 
out of the tables of Cordes and Arkes,called commonly in 
latine 'Tabulx Sinuum. | 
Fyrſte you ynderſtand, that the EquinoGtiall , the Zo- 
diake and the two Colures muſt be of one compaſle, that is 
of onebygnes ,althoughe not of one bredthe, for the Zo- 


eridiane fyr(te,and then 


as you didde place the 


The Pro, 
portion of 
the circles 


in 4 ſÞhere. 


diake mult be in bredthe twelue degrees, and the other cir- 


cles as ſmall as they maye be, and beare any \treſle , for the 
ſmaller they be, the better they are, and moſte apte for the 


vie of the ſphere. The other {yxe paralleles wold be made 


as ſmalle as they maye beare conuenientlye, and in lengthe 


they multe haue three dyuers rates , whyche | wyll ſerte _ 


forthe , bothe in meaſure, and alſo in numbre, to the intent 


that you may alter the meaſure to what bignes that you lilt, 
by the helpe of the numbre. 
And loe here is there formes. 


The 


The Equinoctall with his diuiſion. _ =: | Ds 
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Here you ſee ſixeſeucrall formes. © 

The firſte repreſenteth the iulte lerigthe of thar plate or 
hoope,that ſhalbe the Gquinoctial,andin it is the diuifions 
ſert forth as they ought to {uccede in ordre, with their num: 
bres agreeablye, # 

The ſecond is the forme, that ferueth for the two Colures 
with their numbres and diuiſions,as thei ſhould be ſec, 

The thirde is the draughte of the Zodiake with his iuſte 
bredth of ſixe degrees,and the twelue Signes ett forth with 
their degrees ordrely. And theſe three circles be all of one 
lengthe, | . 

The fourth'circle dothe repreſent the due lhe of the 
two Tropikes , whiche muſt be ſhorter then th Bquinocti- 
all by zo degrees,for it is equall to 330 partes of the ſame: ſo 
that the lengthe of the Tropike dothe bearerhe ſame pro- 
portion to the Equinoctrall,as 1 doth to 12. "4 

Thetytre plate, reſlembleth the meaſure of the circles Ar- 
&ikeand Antarctike,andis in lengthe equall with 222, de- 
ores of the Equinoctiall, which proportion is as z7.to 60, 
The ſixte plate ſerteth forth theiuſte meaſure of the twoo 
Pole cireles,whiche is equall to 144. degrees of the Bqui- 
nodtiall,and ſo it beareth to him the ſame proportion ,thar 
2. dothe beareto 5. and eche 'of thoſe circles Paralleles are 
diuided lyke vnto the Equinoctiall, into their 360.degreecs. 

Schollar. This is fo plainly ſettforthe, andſo certenlye, 
that | ſee no doubtfulnes nowe in the whole worke , for the 
makinge of it ; for thele plates are ſo made, as if they were 
of metalle, and ſhouldehaue bothe the endes ſoudred togi- 
ther.ſo thatif any man wil make them of woodden hoopes, 
he muſt allow ſo muche more in the length ofeche of them, . 
as will{uftife for to bynde them faſte in compaſled forme. 
But theſe hoopes of this lengthe will make but a very {malt 
Sphere , yet by the ſame forme of the numbres , and their 
proportion,] may makea ſphere of what biones that I will, 

Maſter. So may you do certenly. and if you will haue a 

es ; tphere 


o 


60 THE SECONDE TREATISE 


Sphere twiſe ſo much in copas as theſe hoopes wold make, 
or thriſe, or 4+ tymes, and fo forth , this meaſurealſo ma 
ſerue you, taking for eche circle ſo often tymes the acer 
of the lyke herein this patron,as you wil haue your Sphere 
oreater then this in numbre of tymes. 

Schollar . And fo I pefceaue,it I woulde makean other 

three tymes andan haltfe ſo bigge as this , I ought to take 
the meaſure of eche circle thre times and an halte.and ſo tor 
all other proportions. 

Maſter. Truthe it is , faue that you muſt augment the 

breadth of the Zodiake only inlike numbre of times:But 
as for the other circles, they are brod inoughe it they be not 
to weake, for the ſmaller they be , the better is the Sphere, 
ſych their breadth dothe ſerue only for ftrength, and for to 
receaue the diuifions as here you lee. 
And thus haue] deſcribed ynto you both ſorts of Spheres, 
that is the Globe or Maſlye ſphere,and the Perled ſphereor 
Armille. One other forme of Sphere there is, whiche excel- 
leth both theſe formes,and is wondertul apt for the teaching 
and expreſlinge of the Theorikes of Planetes, therfore [ 
wyll relerue it to that place. | 

Here needeth no repetition, bycauſe all {tandeth in 

woorkynge of the former lefſons before re- 
peted,and therfore this ſeconde treatiſe 
ſhall ende here, 
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WVHERIN IS BRIEFLY-TAVGHT 
the vſc of the Sphere, for certdine concluſions of daily 

appearaunces and other [ Lyke Matters, 


MASTER. 
I OCIO BITTT! 
PEE YOY;;:LOOKE T0! HEAR E $6:m 


\ ib what of ahoveot the PETEY oy Ou 


SA 6 FA og SM the Wekie, the worldes 

Northe and the Southe;and berwene theſe 
are there —_ diuers, which are fufficiently ſer forth in the 
Horizont of the Globe, as muche as ſhall ar. this time bee 
needefull. 

You muſt knowe alſo; that every c oneof the Paralleles; In! The parat. | 
the heauen hath a lyke circle in the earthe propor tionably leles in the 
drawen,and anſweringe to thole that are in heauen, in iuſte earthes 
rate of diſtance. So is ther fyr{t an equinoCtiall in the earthe Yrs © 
exacilye drawen ynder that Equinottiall i in heauen, and it ty equino- 
diuideth the whole earthe into twoo equall partes, betwene #iall, 
the ſouthe and the northe, ſo that it poynteth preciſely the | 
myddle of the earthe, in thar reſpecte: and all the partes of The middle 
theearthe from that earthly BquinoGtiall toward the north, of the carth 
is called the Northe parte of the earthe : and of the world ,,,. 
lykewayes all that is Cond that cyrcle towardes the ſouth, part of the 
is called the Southe partes of the earthe. earthe . 

Schollar, Yet wee doo call that parte only Note that Re pros 
y northe{rom vs:: and that wee call Southe, that is ſouthe * rb 

rom VS. 

Maſter. You —_ conſider that there is wo formes of 
ſpeakingein {uche talke , the one vuloare, and commonly 
vied,as well of the chlearned as of thelearned,and that ma 


keth not the com pariſon to the whole world,which few men 
F.i, doth 
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doth know, but it regardeth-principally their owne cuntry, 
which chey do beft know, T heather talk is general in forme 
of ſpeakinge , bycauſle i thathe reſpecte to the whole carthe, 
and yet is it not generall in knowledge, for fewe men canne 
aptlye {kyll of it ; ſo that bothe are true in their due vie, but 
the one is le{le knowen then the other. 

Schollar. S6 ]'perceaue then}that although in common 
talke we do call Spaine ſortthe;and likewajes other cuntries, 

e& is not that-trne'in' compariſon tothe partes of the 
whole worlde, but in compariſonto vs; for our common 
calle hath chieferefation in fuche thinges to-our owne cun- 
trye.-But I pray you then, where is the myddle of the earthe, 
from whiche we'muſt make'outaccompt;and vnto whiche 
wemuſte haue regarde inall fuche generall talke 

Maſter. That wyll Treſtyon anone; but firfte we'muſte 
ende that matter that we beganne withall , touchynge the 
Paralleles on the earthe, 'whereof I haue named yet onlye 


Anexample of the Paralleles in earth agreably the Equinoctial, but 
to the Paralleles in theſkye. nowe muſt yourma- 
= ; vin other 2. parallels 

next ynto it, the one 


;, towardthe Southe, 
a N t the other towarde 
_—=—\ pnorth,which maye 


The Tro - 
Pikes on 
the earthe. 


TL 


\ 


\ anſwer to the 2. Tro 
evo. \piks. And fora gene 
mmm ra] knowledge fyrit, 
/ vnderſtand this, al 


_— nations oucr whole 


; 
: 


heds þ ſon doth rin 

directly,whe hes in 

| ARETIC, 3 p hyeſt pointtoward 
=—_—_— p north Fs in þ beg! 
ning of Cicer, wher 


he deſcribeth þ tropik of Cancer in the ſkie,al thoſe people I 
|  _ Aye 


a 
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faye dwell juſt in the courle of the like tropike in earth; And 
contrary waies, all thoſe people ouer whoſe heddes the Son 
paſſeth directly ,when heis in the Winter tropike, they dwell 
inthe courle of that ſouth Tropike in earthe, and haue the 
ſonne right ouer t heir heddes Far dayethat he entrech into 
the firſte degree of Capricorne. 
Schollar By chele examples I can imagine the ſoutheand 
north circles in þ earth to be ynder the Antarctike and Ar- The other 
ike circles in heauen, and ſo two Polare circles in earthe Parallele. 
vnder thetwo Pole circles in heatien . Then are there ſeuen 
Paralleles in earthe, anſwering toſeuen other in the (kye. 
Maſt. That is ſufficient. howbeit for this time I will omit | 
the circles Arctike & Antarctike, bicauſe in mine opinion, 
they make no-Zone inearth,though all che Grekes in appe- 
rance do fay the contrary,but I will bringe inuincible reaſ6 
for my purpole, when we come to the ſcanning of repugnit 
ſenrences,eſpecially whe I do difagree with the grekes, which | 
are the fathers of witte. but in this pointe ofthe five Zones, 
Hike much better our own cuntry man Tohn de Sacro boſco Ivan. de 
as I will now only attirme, + in the fourth treatiſe wil proue _. _ 
it ſubſtantially. Therefore to continew our matter as we be- ftaurator 
oan:there are made by thele y.paralleles,y.large roomes in The fyue 
the heauen, and other y. in the earthe,agreable to chem in ;oycs. 
heauen, whiche ſpaces are called Zones. | : 
Scholl. By your fauour, ther are fixe Zones, ifeuery ſpace Example of 
| berwene the Paralleles beaccompted for one zone, and that ** *9"*%* 
doth not only the accompt of the by memoryedeclareynta 
me, but alſo the ſighte of them in this figure, whichis com- 


— 


monly named the figure of the Zones. T 


Maſter. Nother doth the acconipte deceatie you,nother 
yet the ſight of the figure, but'wante of knowledge of their 
naturall qualities, whiche therefore will tell you by and by, 
though thele parallele circles do ſufficiently diſtince them, 
as their notable boundes , yet by the qualities bee they di- The quali- 
ftincte alſo; for as reaſon dothleadeyou , all the ſpace be-! tics of the 
| "aq PE AE up F.ij, twene fine Zones. | 


The Bur- 
ning zone. 


T = Froſen 


Toucs. 
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tweene the 2. Troy 


bee elteemed vyerye 
hotte , bycaule the 
Sonne runneth al-: 
waies betwene the, / 
ſo that inthe myd- 
dle betwene the two 
Tropiks is þ equi/ 
' noGtial line, tro the 
—-SEP "NT > which the Son is ne 
TT —— yer fully 24.degres 
{o mult it ſcem to be as hotte there in the myddle of winter, 
as 1tiS in Spaine in the, my ddle of Sommer, and for this 
cauſe all the olde Coſmographers dydde thynke that that 
countrye myghte not be inhabited for heate: and therefore 
called all that ſpace betweene the twoo;Tropykes, the Bur- 
nynge Z.one, called.in latine Zona torrida. And of eche 
fyde of it, they noted twoo Zones , one vnder eche-Pole, 
whiche they called the Froſen zones, (and arenamed in la- 
tine, onw Frigida)where for extreme could,rhey thought 
that no man might dwell.and berweene thoſe Froſen zones, 
# the Burning zone, they appoinced two T'emperat zones, 
(called Zonx temperatz of latine men) which were-parta- 
kers of the heat on the one lide,and at the cold on the other 
ſide,ſo that of bothe,there was madea temperate mixture, 
Now ſe you.thatbetwenethe Equinogtialland the qnetra- 
pike,thereis no other qualitie,then is betwenetthe ſame equi 
noGtiall and the other tropike,whertoxeall men,(excepton- 
ly Polybi us) did accompt.the [pace betwene.the Tropikes 
but as one Z,onc:1{o that the Hquinoctall is the Hotmde of 
no Z.one, but. paſſethby themiddle of ithe Burning! zone. 
Schollar, Nowe I ſee{as | hauehadatiother tymes often 


ZONA TEMPERATA AVSs» 


——_——— OR 


— _——_ 


occaſion) $ welearn many, things when we. be childre, which 
we ynderſtande not all whenwe bee menne, for by this ralke 


I remem- 


pikes, mult needes——— 
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I remember that both in Ouides V. ergile [learned þ diſtin- 


ctionofthole 5. Zones, but:whatwasro:bevndetftande by 
them, neuer knewe till now: And nowel ſee reaſon thar be- 
twene the 2. T ropiKes:;allmay welbbe'accompred rhe Bur- 
ninge Zone, where no man can dwell, asbothe my authors 
afftirme,! 5! 1105! br / T% PF; # 

Maſter. They had-ſpoken more modeſtly;ybÞrhey had faid 
that ther had been paintid dwelling tor heac.s likwaics of che 
cold Zones,pther is-/harddivellinytor cold:but of this wil 
Imoreexactly reaſo inanotheriplace;andfor this time(as þ 
truth by experience is knowen){&tppole rhatall þ5, Zones 
hauetheir:inhabitants, though novo plentifully as che'itwo 
Temperat zones now-haue,elpecially this ceperat zone that 
we dwell in. Who is it that hathe not heard& of the iſles: of 
Molucca, and of Samatra, wherethe Portingales gerte the 
gone plentye of tichedrugges and tine {| MWSbet W2þ all thac 

auebeen there, confeſle that choſe places arright vnder the 
Bquinoctiall line : and Calecut is buc little from it;forit is- | 

; A:C:The Horizonte! - 7-1 1morethe 19.degres be 
B-Dfipoinss out he hence \ yondthe Tropike of 

. © r . - 
The Zodiake and te other circles doth ip. © Cicer toward þ ſouth 
[// peare of them ſelfe. ſop it is within 5. de- 
B grees of the very equi 
WP” 12156 [The noQtal line. Now ther 
1991 #6 + foreIthinke it moſte 
| Wa N + aptplace for my pur- 
 H%&/ 1 pole to begin at theſe 
df +] [\- - cutries,ouer wholehed 

1:4: 1-11 theequinodtiall dothe 
Cri ohtly-paſſe;lo þ they 
\: 1:+/ -- muſte nedes fee both þ 
o 11012: 2:Poles:/Iin their Hori - 
rb fort 1: Zonte: 
jd NL A Sc: That doth realona | 
7. 2': bly folow;bicaule half 

, Fit. the 


A ryghte 


The vſe of 
the materi 


all ſphere, 
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- A boWing 
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the heauen juſtly appeareth aboue the Horizont,and theo- 
ther halfe is vnder the Horizont: And alſo I perceaue thar if 
| ſet the ſphere {o that the Bquinoctiall itand full vprighte; 
then will "Res the Poles be in the very Horizonte; as this 
polition of the Sphere doth ſhewe. 

Maſter. You conſider it righte. And bicauſe the Breurinido 
call doth croſle the Horizont with right _— (tor all 4, 
angles arcequall) therfore is this placing of the ſphere cal- 
leda Righre ſphere : ſo that all other nations, whiche haue 
the one Pole aboue their Horizonte, muſtneedes have the 
other Pole vnder their Horizonte, and the Equinoctiall de 
clinith from the point right ouer their heddes, that waye as 
the hidden Pole is, whether it be _—_ the South;on cls to 
ward the Northe: 

'Schollar. All this Comer ealye tome, as longe as] bids 
holde this materiall {ſphere 2 but when. doo nor conferre-it 
wyth your woordes , then, your —_—_ _—_— the" more 
doubtetull-; | 

Maſter, Fot.that Rite” did I teache you the making ofic it, 
belorel inltricted you in the vie of it, knowing ihow'greate 
a helpe the-ſighte of the eye doth miniſter to the righteand 
 ſpeedye vnderſtandyng 3 chat, whiche the eare doth heare. 
But againe to our matter:inall places where the equinotial 
doth decline from the pointe ouer the heddes of any inha- 
bitauntes (whiche pointe is commonly called the Zenith) 
there the Equinoctiall maketh ynequall corners with the 
Horizont, and therfore is that calleda Bowyng ſphere,or a 
Leanynge ſphere; bycauſe the EquinodGtiall boweth or lea - 
neth/toward one LA of the Horizont,more then towarde 
the other ſide. 

Schollar, [haue hearde it called a Crooked ſphere allo. 

Maſter. Thatname is ynapte for this DIke there can 
bee no crooked corner betweene the Equinodiall and the 
Horizonte, which myghr make that name meet for the mat 
ter: and (as I have layde) the Sphere taketh thoſe ſeuerall 


names 
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A.C. The Hotizbnte.. | names.of his diuers p0 
B. The Lenirh. - 11 !© tion; andaccordyns, 
X » The Poles. | OS 
The Zodiake,the Equino@iall and the o.. / 10 the- corners that the 
ther circles do appeare of them ſelfe.| 3: equinoGHal doth make 
—DÞ-—; +1: with theHorizonte,"' | 


11. Andthis may you <6- 
-, ſider herein, that there 


'\- thaticanne havea righr 
37 Sphere”! and to ſpeake 
|: preciſely;butonetracte 
+ antharzone; whiche' is 
the very middle of the 

11 Burninge zone, righre 
ynderthe'Equinoctiall 
whereasthere be innt- 
merable' places $ haue 
| _—_ I Leaninge [pheres; whi- 
che you may call Oblique ſpheres or Declininge ſpheres, if 
yot; delite more.in latinelyke.names then cnglithe, 15440 
| Schollar., So.] perceauethatbothe weand all othernati- 
ons whiche dwell not righte ynder the'BquinoGiall Tyne, 


+} 1148 mo'' Zone butone. 


muſe be named to, haue a Leaning ſphere. And this I con-. 


ſider reſonably,thatin ſome cuntries the ſphere dothe leate 
and bowe more then it dothe in other , whiche difference] 
wolde gladly vnderftande. oi4.$52y0d Fl 2! 
Maſter. 'Thediverſicye in leaning of any ſphere,is apre- 
able tothe eleuation.of the Pole in euerye cuntrye ;fo'that 
where the Pole is. hygheſt aboue;the Horizonte , there the 
ſphere leaneth moſt;and where the Poleis lower andnearer 
tothe grounde, there the ſphere leaneth leſſer. 
Schollar. Howe ſhall I iudgetruly the height of thePole? 
Maſter, That true and exacte judgement will Inottreate 
of as now,to auoide interruptionin teach ing:it ſhall beſut- 
ficient for this place to ſhewe you a plaine and eaſye forme, 
. ' Fiiths with 


mw. 


The height 


of the Fole | 


1 "8 Y 


' Southcham 
pton. 


Yorke. 


Edynburgh 
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with the vſe of an inſtrument that may helpe you fumwhat 


in markinge the height of the Sonne and Mopneand anye 
other ſtarres thar-you lyſte. and the manner of its this, 
You ſhall takea Quadrite TT 
(whole compoſition Ihaue 7 T-. | 
taughtamogtt other inſtru R\2 1 


mefhits in the Gate of know 
ledge,but this which you fe x) 


here.is the forme of the © 
moſie. playnelt forte )and / 
by the ewoo ſyghtes of it, I 
you (ball marke th&height 
of the Northeſtarre com- > 

monly called the Pole,and 0 K 
when-you ſeitthrough both þ ghts,the mark whatdegree 
the lyne of the plomet doth touch in the margent,and,that 
may you call Latitude of that region,or the heighte of the 
Pole, for thistyme and place where no preciſenes is requi- 
red for noweitisſufficiente'for you to” vnderſtande ge - 
nerallye , that there are'ſiiche diverſytics of eleyation of 
the Pole in diuers-countries*' and thereby maye you vn - 
derſtande ,-that all Spheres bee not alyke in theyr poſt- 
tion. As for.example . Inithe ſoutheparres of Englande 
aboute Sowthehampron','the Pole is not fullye 51. egrees 
hyghe , and in the'iſles' of Orkenaye ;beyonde Scotlande, 
the Pole is aboue 62.degrees highe : this maye eaſilye bee 
tryed by them that lift to trauayle,butif you lyſte to '0.NO 
farther then Yorke, you ſhatt fynde'the eleuation 5 ER 
54+ degrees , and ſo at Edynburghe ſhall you fynde theele- 
uation aboute 57. degrees « And thus 'within your otbne 
cuntrye maye you vnderſtande a greate diuerfitye,wherby 
you may coniecture the diuerſities that bee in other partes 


TT” IR IE 


c - i # £ 
= 
. 
F : 


”_ 


_ of the worlde. 


nel any thing for knowledges ſake,that they cinot pretend 


Schollar . This is ſo appearaunteto rhemthat wilf tra- 


any 
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any ignoraunce, but wiltull ignorance :. but herein I fynde 
one doubte, that maketh me to-muſle, for in trayelyng thus The alters - 
from one' place to: an other, whereby the Poleis.di uerſſye tion of the 
chaungedin his eleyation, I can not thinke that the Pole ir 97597 
ſelfe dothe chaunge his place, butrhat rather the Horizont F 
doth alter , from which we multe-take the meaſure of height 
of the Pole. [11 02E04 
Maſter. Y ou ſay well, foriin-deed there is no ſuche motion 
in heauen, that maye make the Pole-lo notably. tro chaunge 
his place : butas we doo.chaungeour {tandinge, fo dooth 
there appear a newe Horizante, whiche cauſeth the Pole ts 
ſeeme higher, it we go towarde thenorthe, for then wee ſee 
more of the {kye(that waies) aboue our Horizont,then we 
did ſee before: bitt-it we go toward:the South, then will che 
Pole-ſeeme lower. and lower; {till as we go- Southward : not 
bycauſe the Pole chaungeth,but our Horizont chaungeth: 
for nowe wee 1ee' more of the {kye rtowarde the Southe,, 
and lefle towarde the Norths! but yer generally as much as 
wee leeſe in the one parte, ſormuche wee wynne.in the other 
coaſte, {o thateuermore we may lee halle the [kye. 

Schollar. Then this is my doubte, how I ſhal ynderftand Whether 
your former woordes:for I remembreyou ſayd chat che Ho ** Hori 
rizont was a circle immouable; and did not turne as thecir _ P 
cles in heauen do: # now you haueplainly declared that the yo, 
Horizonte dothe-chaunge,whiche can notbe-withoutmo- 


uinge of it. 


_ Maſter. Youhatie anſwered, ybyr ownequeltion;if,you 
marke it well : for the Horizonte moueth not as the circles 
in heauen do moue:thatis toilay; it goeth notround about 
thecarth bya daily.courſe,but'it ftandeth ſteddye whyle the 
heauen moueth; {o that it you never, chaunge. your place, - 
your Horizon will neuer moe; Ahd to {peake more exa- 
&ly:the Horizont,mouethnot , thoughe you moue._neuer 
ſo ftarre: but rather thould we faye;: that youare come into; Lak 
an other” Horizonte; when-you-are come-into an ather 

0732002 countrye, 


Calecut. 


Fxample of 
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20 
cuntrye. 
Schollar. It muſte needes appeare ſo, nowe that] do con 
ſider the matrer more earneſtly:for when I am at London, ] 
ſee the ſame Horizonte that all other men there do ſee: then 
if I voto Yorke, [| ſeethe Horizont of Yorke, andnatof 
London,ſo that the Horizont of London remaineth as ir 
was, and ſo doth the Horizont of Yorke,whether I carry or 
vo. And thus | perceaue greatalteration in the Horizonts 
berwene ſouthe and northe, wherby the pole is diuerſlyalte- 
red in height aboue the Horizont. WhatitI go eaftward or 
weltward, ſhall I not tynde che lyke alteration* | 
Maſter. It muſt needes appeare yes: for the ſake reaſon 
that cauſeth you to chaunge your Horizont betwene ſouth 
and north, the ſame will cauſe it to chaunge betweneeaſt and 
weſte. And for declaration thereof, an{were me to this que- 
ſtion:Do you think tharthere is any ſuche cuntry farre eaſt 
fromvs, as the Portingales reporte Calecut to be* 
-  S$chollar. Ir were as muche folly ro make a doubte of it,as 
it were to make a doubte of Babylon, or Hieruſalem. ' 
| Maſter. And ds youthinke that the ſonne doth riſe to ys 
and to them at one tyme* 2 
 Schollar. It cannorbe. for this muche] maye gether by 
thatT haue learned already;that the rifing of the ſonne-and 
of all other ſtarres,is the apearing of them aboue the Hori 
zonte, ſo that they riſe to'vs; when they beginne to appeare 
aboue our Horizont: and they riſe to them in Calecut,whe 
they appeare aboue their Horizonte. And further I gether 
now by your briefe admonition of the chaunge of the Ho- 
rizontes,that as betwene1ſouthe's northe in our owne cun- 
try,we maye perceauenotablediuerfitie,ſo maye wee conly- 
der þ ſame much'morein ſoigreatea diſtaunce,as Calecut is 
noted to be from vs,which I haue heard ro. be named aboue 
15000. myles, and thatis farre greater (yea 20.tymes) then 
all the lengthe of Englande and Scotlande togither.where- 
fore gather that the diuerſities of the Horizontes mult be 
Y-197 twenty 
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twenty times-lo muche;as was betwene Southham ptonand 
the northe parte -ot\ England. 


Maſter. The diftaunce is not ſo muche,nor the difference 


ſo great;but by meanesthat the Portingales do faile a mer- 
uailous compatte in goynge thether, they accomprte the di- 


ſtaunce by that compaſled courſe, whiche is farre trom oure! 


talke now for wemult euer take righr diltaunce by a ſtraighe 
line, as oftet1 as we do ſpeake of any ſnche matter. how bet 
for examples ſake; ſtppole it ro be;&000:miles eaſt from vs, 
it ſeemeth to be more then a quarter of the whole compaſle 
of all the earthe,('as I will proueitinthe nexte treatiſe) and 
cherforemult the Sonne-ac the leaſteriſe 6. houres to them 
ſoner then it dotherto-vs.do you perceaue that? 7 


AC The Moe ET J | Schollar. The Son 
os A HC OTVIZOSTE? ON ON, | 

B. The Meridianof it. h  (asall men knoweth) 

A. The eafte roLondon,and the noneſteede doth compaſle all the 

| 10 Calecur. <5 earthein 24. houres, 

D B., The Horizonte -to Calecur. , 

D. The eaſte to Calecut,and the line of mid- chen muſte it Cor a 

nyghre to London. | - halte the carthe IN 12, 

C. The weſte to London , and the lyne of houres, and a quarter 

\ my dnighte to r"p9y of theearthein 6. ho- 


wers. this 1s as plaine 


as can be:#the it mult 
needes folow , that it 
they bee a quarter of 

the earthe more to - 
ward the eaſt then we, 
——* they muſt ſee the Son 
6.houres ſooner then 
wee. | 


| Maſter. And like- 
1: waies they that dwell 
| farther caſtethen thei, 


4s the inhabitantes of 


» and 


_ D F 
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thoſe that dwell more weſterly then they do , asat Hieruſa- 
lem,or at Conſtantinople,mulſt hauethe dayeſpringe later 
then they that be at Calecut. And thus you maye conſider, 
that the Horizontes:doo chaunge as well betweene eaſt and 
welte, as it dothe betwene ſouthe and northe: As this figure 
(heweth for London and Calecur. | 11312; 

Schollar . That is plaine .. for if all thoſe places had one: 
Horizonte, then ſhould the ſonneriſe to them all at ones. : 

Maſter. And as their morninges-do differ,ſo muſt their 
noonetyde differ allo. Y 3 9100-4 1 

Schollar. No man that hathe reaſon can denye that. 

Maſter. Then muſte their Meridian circles difter inlyke 
ſorte, ſeeynge they be the limites of thenonetide. -/ : 

Schollar. So] perceaue that betweene eaſte and welte , 
the Meridianes do chaunge, as well as the Horizontes:and 
hereby I vnderſtande, that when it is ſonne rilinge at Cale- 

cutzitis not day withvs,by 6.houres:and when it is noone 
with them, it is 6. of clocke' in the mornynge with ys > 
and fo of all other houres,whiche all appeareth by the for- 
mer hgure. | 
Maſter . This Randeth for the declaration of diuerſities 
of dayes in diuers regions: but yet you hauenot heard what 
cauſeth the diuerſities of dayes in one region. 

Schollar. Yesfor OOLY remembre that you reproued 
me for ſaying that the longe daies cauſed the Sonne to ſhine 
longe: and you tourned that ſentence,” affirminge,thatthe 
longe ſhinynge of the ſonne dothe make the daies long,and 
the ſhorte {hinynge of the ſonne,doth make ſhorte dayes. 

Maſter. Andare you ſatisfied with chat reaſon* 

Schollar. I thinke it reaſon good ynoughe, 

Maſter. The reaſon is good, but not inough, ſyth farther 
reaſon is to be giuen. What maketh the ſon to ſhyne longe7 
can you tell © 

Schollar. By your helpetruſte to know it. 

Maſt. Set your Sphere before you,and firſt turn it Arg 
both 
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bothe the Poles may 
touch the Horizot, 
whichis the ſituation 
of the right Sphere. 
Then do you ſep the 
horizot doth cutnot 

| only the equinoctiall 

circle in 2.equall hal- 
ues , but lykewayes 
doth it cut fad che 
tropikes, equally in- 

to 2. euen partes, {0 

that there is as much 


D of eche of them a- 
boue orounde , as there is beneth the Horizonte : and con- 


trarye waies, Wherfore it muſte needes appeare,that the ſon . 
when he runneth in anye of thoſe threecircles, is lyke tyme 
aboue the Horizont,as he is ynder it,ſo muſt the daies and 
the nyghts be equall,not only when the ſons in the equino 
&iall circle,but alſo when he is in any of the both tropykes: 
but this equalitye of dayes and nyghtes , when the ſonne is 
inany tropike,is priuately appropried to the ryght ſphere: 

forin all other varieties of the Bowinge ſpheres, theniz the 
greateſte difference in all the yeare , betweene the day and 
the nyghte,when the ſonne is in any of the tropikes + as for 
example:Set the ſphere to what eleuation that youlylt. thac 
is to faye: Raiſethe Poleas many degrees aboue the Hori- 
Zonte as you will, 

Schollar. I] haue ſecte it nowe ( as heere you ſee) to the 
elevation of 52.degrees, whiche you ſaye is the eleuation ar 
Cambridge. | 

Maſter. And nowe mayeyou ſeethat the EquinoGiall 
onlye is equallye dyuided by the Horizonte, and that the 
twoo Tropikes are verye vnequallye diuyded , fo that the 
tropikeof Cancer hathalmoſt thre quarters aboue the Ho- 


(31.1. TIzoOne 


\ 


A Naturdll 
D&dyec. 
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rizonte , and litle more 
yep then a quarter ynder 
the Horizont, wher c6- 
trarye wayes the T'ro- 


h 


74 


yke of Capricorne, 
ath almoſt thre quar- 
ters vnder the ground, 
and litle more then one 
quarter aboue the Ho- 
rizont:wherof it muſt 
nedes folow, that when 
the ſonneis in the Som 
mer Tropykehe is al- 


moſte thre quarters of 


the Naturall daye above groumnde,and lyrtle more then one 
quarter of the A daye vnder grounde. 

Schollar. I knowe your mynde very well , and I doo ga- 
ther thereby, that when the daye is at the longeſt , it is al- 
moſt 18. howers daye , and bur lytte more then ſyx howers 
nyghte. And contrarye waies in the ſhorteſt of winter, the 
daye is [yttle more then ſixe howers longe , and the nyghte 
almoſte 18, howers. And farther I heare you call the whole 
ſpace of 24.howers a Naturall daye: But] know not yet the 


reaſon of that name. 
Maſter. By that name of addition ,the whole daye of 24. 


&n Artis, howers is diftinRe from the Artificial daye!, which is from 


ciall[Daye, fone ryſinge to ſonne ſertinge: and that Artiticiall ye is 


moſte commonlye ynderſtande , when men ſpeake of the 
daye. therfore for a difference it is good to vie fuchean ad- 
dition . But nowe for the better practile,ſet your globe to 
{ome other cteuation. 
Schollar. I trow | haue ſet the pole highe ynoughe. 
Maſter. Let it ſtande . What is the numbre of the cle- 
uation© N 
Schollar.1 do ſee betwene the Poleand the Horizont in þ 
Meri- 
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S114 TIRLV Meridian dyuers num- 
bres,but] = thatnum 
bre onli, which touchich 
the horizont, and [ take 
that alſo of the trwoo or- 
ders ofnumbres; which 
deſcendeth fromy Pole, 
_.__ and that is here now 74+ 
» Mafter, That is the 
"Tatitude or eleuation of 
| the Pole at Wardhouſe, 
Sm/ $ where our newe-vente - 
© £24 =._ terers into Moſcouia 
do touch in theyr viage: 
but now mark the varietie of the tropiks'to the Horizont: 
The Tropike of Cancer is(as you ſee) more then foure de- 
grees aboue the Horizontcleare,fo that the whole 2. lignes 
of Gemini and Cancer, with 5.-degrees of Taurus, andas 
muche of Leo,doth neuer ſette ynder the Horizont. 
Schollar. ' Then while the ſonne is goyng through thoſe 
ſignes; from the 25. degree of Taurus, to the 6. degree of 
Leo,itis continuall daye,bicaufe the ſonne doth not fer vn- 
der their Horizont. but I pray you how long tyme is that? 
Maſter.It is from the 7.day of Viay ynrill the rg. daye of 
July,ſo thatitis'continuallday with them by the ſpace of 73 Thc lageſt 
of our dayes, whiche is almoſt two monethes and an halfe, P-ve at 
Schollar. This is meruailous [traunge to me. eas 
Maſter. Yer ſhall you hear moreſtrang matter then that: continualls 
Sette your Sphere {dren the Equinoctiall maye be iuſtlyc 
in the Horizont, and the north Pole righte vp inthe place 
of the Zenith. 
Schollar. That haue ] doone;,as here you maye lee. 
Maſter. Nowe marke how muche of the Z odiake dorhe 
neuer go vnder that Horizont: £ 


Schollar. Howe ſhall I perceaue that* ht 
Ut), Malter. 


The length 
of the daye 
Pn dr ihe 
Poles of the 
Worlits 


The excel- 
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Maſter. Turne the 


» Sphere rounde, as it 
ſhulde mouenaturally 
on his owne poles, but 
{turre not the Hori - 


- Zonte., 
Schollar. Hereby I 


perceauethat 6.{ignes, 
C ks Tm oak. 
ni,Cicer, Leo, Virgo, 
doo neuer ſette vnder 
the Horizont, but con 
tinewe alwayes aboue 
it. 
| D Pp Maſter. Then while 
the ſonne is in thoſe ſixe ſignes, he can not bee out of theyr 


ſyghte, that dwell within that. Horizonte, 
Schollar. lc is truthe, yt any body doo dwell directly vn- 


der the Pole. 


Maſter. It is not now my purpoſe, to prooue what par- 
tes of the earthe be inhabired,(for that appertaineth to Gee- 
ographye) but to declare howe the ſonne doth ſhewe in all 
partes of the worlde,as well on the ſea, as on the londe: and 
as well in wyldrenes , as in populous countryes . Where- 
by it doothe appeare ſufficientlye , that vnder the Po - 
lcs of the worlde, it is halfea yeare continuall daye, and 
the other halfe yeare , contynuall nyghte , bicauſe ſo longe 
againe the Sonne is not ſeeneaboue that Horizonte . 

Schollar, This is as true as canne bee . the reaſon of it is 
ſo certayne and manitfeſte , that I coulde not better ynder- 
ſtande the ſtate of that place , if I were there to lee it, 
then I doo by thys beholdynge of the Sphere , and the 
motion of it. And thys (as I takeit) is'a meruaylous 
excellencye in _— , to bee able fo certaynly to iudge 


of thinges abſente, as it they were preſent; to bceable to tell 
what 
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what hourcof thedayeitis in all the partes of the earthe, 
and when the Sonne ryſeth and fetteth inall nations ynder 
heauen. ;þ 

Maſter. Yow wolde accompt this knowledge more mer- 
uelous,if you vnderltoode other more wonderfull conclu- 
fions in it, whiche hereafter I will ytter as [ ſhall haue occaſi- 
on conuenient:but in the meane ſeaſon,] will ſhewe you two 
or three concluſions, appertaining to our. preſente matter - 
whiche we haue in hande. 

As the houres of the daye are dyuers in dyuers regions, 
ſo the ſhadowes that the ſonne cauſeth in their dialles,and all 
other ſhadows,doth diſagree many waies,not only from our 
({hadowes,bur alſo one of them from an other. Againe the 
times of the yeare are notalyketthroughall the worlde, but | 
whenit is Sommer tovs,itis winter to ſom other:and when 
itis Springe time with ys,itis ſommer in an other cuntrye: 
and wheti it is Harueſt with vs,other people haue ſommer: 
ſo when it is Winter with vs, ſom nations haue ſommer:yea 
when the ſpring time beginneth with vs,itis harueſt in ſome 
cuntries,and in other cuntries it is midſommer at the'ſame 
time:but when it is mid{omer with vs,itit harueſt no where 
in the worlde, but midde winter it is then in two diuers par- 
tes of the worlde. | 7 

Schollar. This talke is meruailous,and in mine opinion 
the greatel[t meruaile is,3 you can ynderſ{tand:the ſhadowes 
of their dials or any other chinges,in all partes of the world. 
Maſter. Peraduenture it wold ſeem more merucilous it ] 
ſhoulde fay,that by the knowledge of the ſhadow of a (tafte, 
or any thing els that ſtandeth vpright ,(if-] heare it trulye 
reported) [ will tell you in what part of theworlde that ſha- 
dowe was marked. Andthinkeyou this no meruell,to tarry 
within Englande,and yet to meaſure all the compaſle of the 
earthe,as certenly , as any mancan doit , by going rounde 
about the carthe? - - TAS %*; 

Schollar. Thelethinges do exceede credit,faue that other 


Cit. thinges 


Thre Cones 
cluſions. 


The deel: 
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Woolr 


eartioe. 
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thinges, whiche before I iudged impoſlible,and now I know. 
them certenly,do perſwade me to thinke many thinges pol- 
ſible by learning, that ſeeme vnpollible to the ignoraunte, 
thoughe their wittes beneuer lo good. heare ſuche men ſay 
ſometimes, that learned men and farre trauelers may be per 
mitted to talke at their pleaſure, ſyrh no man canne comp- 
troll them. 

Maſter. By thoſe woordes they ſignitie,that they do not 
credite all that learned men do write or ſaye:whertore [ will 
conſtantly ſaye to them,that if ay ar vouchſale to im- 
ploye ſomtyme in learninge,they ſhoulde be eafilye perſwa- 
ded,not onlye to beleueſuche thinges as nowe they thynke 
impoſlible, but alſo to know them ſo certenly,as they know. 


| howe many _ they haue . But to perſwade youin the 


meane ceaſon, ] will preſently ſhew you ſome of theſe rhre 
concluſions before named, I meane for the generall know- 
ledge of the times of the year :tor the declining of ſhadowes . 
in diuers nations : and for the ordre to meaſure the whole 
earthe, and yet gonot out of England. 

Schollar. If I maye vnderſtande but the generall forme 
of thoſe three, I will cruſt hereafter to atrayne all the reſte 
more certenly, 

Maſter. I will begin with the laſte, vhiche feemeth moſte 
hardeſt, and I wyll alleage nothinge, but that whiche you 
{hall graunt vnto. 

Schollar. Then ſhall your proofe beeas certaine as I can 
wilhe. 

Maſter. Can you with a QQuadrante marke the eleuation 

of the Pole aboue the Horizonte? 
Schollar. That is ealye inoughe. 
Maſter. Then marke it fyrſ{te at Southehampton, or in 
{ome other more ca(terlye place, on the {outh ſhore of En- 
oland.atrer that 90 to Newcaſtell beyond Yorke,and there 


take theelevation with your Quadrante againe, and marke 


ir well , and the difterence of thoſe two eleuations ſhall you 
| {er 
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ſet in your tables , and by it you ſhall write the numbre of 
myles diligently and truly taken betwene thoſe two places, 
where you toke thoſe two eleuations. 

Schollar. This can | doo with diligence, although irbee 
as harde to marke the myles truly (the reportes of Ja be- 
ing ſo diuers) as itis to woorke truly with the Quadrante, 
but diligence will auoideerrour in them bothe, 

Maſter. Then go forwarde to Edynburghe in Scotland, 
and marke the elevation there : lykewayes g£0 to the moſte 
northerlye pointe of Catnefſe, and take theeleuation there 
al{o,alwaies markingethe difference of euerye twoo places 
in myles of equall quantitie ,and alſo the difference, of the 
deprees of the Pole in eche of thoſe places from other, and 
ſet them in your tables in ordre the one by the other,as here 
for Examples ſake only, I haue fet them. 


I ee et 


= —_—  ————— —_—_—— —— -— 0 SW — —— - 


[ ; The Eleuation "1 The difference -+ | The diſtaunte | 
[ Fa Pires. 5, | of the Pole, | in degrees. | in myles. 
Southchamptgn ls. {0 .451:10. ;..0 | ' 000, / 
Newecaſtell, "6, ?:0447 ge Dt 1:1 
Newecaltell. K | >»: wy | a Os. | 240+ | 
A urgNes | 7% © Qs - I. | 120. --: | 
(Catnefle pointe. | 62. Oe | $41.06 þ 300 17/4 
ON PIRATE ———mnnm—_} 
The ſumme of all . ; 1804; "a 2 660 ' 
v3" genes FOR pts CURSED 7 95%; 


Here you ſee for Southechampton, where the fyrſte eleua- 
tion was taken,no myles ſette, bicauſe it isthebeginning of 
your iourneye, but theeleuationot the Pole thereis 51. de- 
orees: then at Newecaftelltheheighte of the Pole is 55. de- 
orces, and that is morethen the other by foure degrees , {o 
thatſoure Cegrees muſlte beſer downe for their difterente in 
degrees, and their diftaunce in;equall myles, is 240. Nowe 
to ſee howe many myles dothean{wereto adepree, I do di- 
uide 240. by 4. andthe quotient will be 65: wherforel] faye, 


Clif. that 


_ THE THYRDE TREATISE OP 


that 60.miles in earthe (by this triall) doth anſwere to one 
degree in heauen. Thenat Edynburghe I inde the eleuatis 
of the Pole to be 57, thatis twoo degrees more then it was 
at Newcaſtell, and the diſtaunce betweene them in myles, is 
120,whiche if I dyuide by 2,the quotient will be 60.45 it was 
before: ſo that one of thele workes doth confirme the other, 
bicauſe they agre lo iuſtly. 

Schollar. ] ynderſtandeall this, as. by declaringe ofthe 
thirde woorke it ſhall appeare to you. At Catnefle pointe, 
. the Pole is 62.degrees aboue the Horizont, whiche maketh 

5. degrees morethen-it was at Edenburghe , and the ſpace 
berwene thoſe two places is 300.myles: now it I diuide3zo0, 
by five , there will amounte 69, whiche quotient doth agree 
with the other twoo before found; ſo it appeareth that in all 
Englande , 60.mile in earthe, anſwererh to a degree of lari- 
tude in the ſkye. 

Maſtcr . Prooue you alſo the whole difference in deprees 
with the whole diſtauncein myles . 

Schollar. The whole difference in degrees betwene South- 
hampton (where the Poleis 51. degree highe) and Catneſle 
pointe,(where the latitude is 62.) dothe amount ynto 11.de- 
orees,and the diſtance in myles is 660:nowe diuidyng 660. 
by u,the quotient appeareth 60.agreably as it was in all the 
other woorkes. 

Maſter. What if youdyd go farther northe, 1g. degrees 
moare*© I meane ſo farre Northe that the Pole were 8:. 
degrees hyghe aboue' the Horizonte , howe manye my- 

Tes thynke you woulde that place be from Southe hampton. 


Schollar. That can | quick-| 
+ 2 ly accomptby the Golden rule| » 560, 
| 168 — of proportion. Thedifterence| 3 * 


betwene thoſe 2. places in degres 
* __ _ 4.6 . , is zo.thenſeyng [found hefore,thatn, de- 
Mes oC orees gaue 660.myles ; | ſette thenumbres 
thus in their forme of woorke , and then [ 
| Eby multiplye 


x 


op 
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multiply 660 by za, whereof comerh1g9g00 : whiche I muſt 
diuide by 1, and the quotient wyll bergoos | p>.cf-icy $0 

Maſter. Thynke youthys a true woorke® ET oo 
. Schollar, This, woorkeis true and'without any doubte, 
ſo that che meaſure of myles in-Englande were true, whiche 
wee take for our grounde. 

Maſter, And it. that meaſure beenottrue , yet by that 
manner of woorkynge you mayeattayne to a very truerate 
of myles betwene fouthe Hampton and Catneſle. . 

Schollar. That is no greate matter, ' nother ſo hardeto 
bee doone. | 
Maſter, Andit-is no greater matter, ins bothethole plas 
ces to take the altitude of the Pole: 

Schollar. That i3 true alſo. 1-1 | 
 Maſter.So that if this rate be not true,ther may be found 
a true rate by diligence. - Schollar, Yea lurelye. 

Maſter. And by that true rate you could fynde how ma- 
nye myles dothe anſwere to zo. degrees in the kye. 

Schollar. Eafilye, 

Maſter. Well then: Take this for a true rate, tyll you can 
fynde an other more certaine. And nowe anfſwere me : How 
manye myles are in compaſſe roude about the whole earth* 

Schollar.. Nay thatis impoſhible for me to diſcuſle yet, 
tyll] have farther knowledge. 

Maſter. Sehow ealye a thing ſeemeth impoſſible to you. 

Howe manye degrees is there in the compaſle of the 
whole {kyes | 

Schollar, That can [ certenlye ſay to be 360; for as I lear- 
ned before , a degree is noſtandynge meaſure , buta rate of - 
proportion , and dothe betoken the 3560. parte of any 
cyrcle, 

"aſter, You faye well. Nowit the whole circumference 
of heauen be 360.degrees, | demaundeof you,howe manye 
myles doth anſ{were to:360.degrees*” | 
| Schollar, That mayelI doo as in the former woorke, ſet- 
| tynge 
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IV ting thenumbres according 19=> 800... 

The cope to the rule of proportion. ,;- 4 

of the hole Le . Then multiplying 1890 , by 

" rarthe. 0 * z60, there ryſeth 648000 , whyche ] multe 
Cabos diuide by zo, and ſo the quotiente wyll bee 
21600, whereby I knowe that 1600/ myles, 
doothe anſwere wnto 360 . degrees in the 


S#v52a{21608 {kye. And ſoit ſhoulde ſeeme that thoſe 
333 © are the iufte numbre'of myles aboute the 


-earthe. 
Maſter. You needeto make no doubte thereof , excepte 
you doubt whether there be any part of the earthe withouc 
the circuite of heauen: or els that you doubre, whether che 
earthe be inthe middle of the worlde. 
.-Schollar, The fyrſte doubte wereto fooliſhe ; and forthe 
ſeconde (all bee it 1 doubte nothinge of it ) yer [ adfure my 
ſelle y your promiſe; of the full proofe thereof in the next 
treatile. | 
Maſter. And other doubte there canne be none; but this: 
Whether the earthe and the\kye bee bothe rounde. whyche 
both I wyllſo-fubRanrially proue vnto you, that no reaſo- 
nable man'will doubt of it. 
Schollar . Then am I certified in the poflibilitie of 
the molte doubtetull concluſion of the three, whiche YOu 
| proponed:[cmaye pleaſe you to proccedeto the other two, 
The deels- Maſter. Y oudo conſider thar this concluſion being true, 
ration ©} they thatdwell 5400 myles from vs,doo dwell a'quarter of 


the ſecorde 
concluſion, the earthe fromvs. 


for declinig Schollar. That muſte needes beſo: for four times 5400. 
of ſbadows doth make the whole circuite of 21600; miles. 
Malt. And lo they $ dwel fro vs any miner ofway ,10800 
miles,thei dwel halt the compas of the whole earthe fro vs. 
Scholar. Ir {oloweth-ſo- by the formerreaſon. / 
Maſter. Ir is well knowen by the nauygations of the 
Portingales and Spaniardes, that thereis almoſt ſouth fro 
vs$ 
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vs, certain places inhabited about 6300.myles , as namelye 
at the ſtreight of Magellanus. Alſo atthe great forelonde mugetlonys 
of Afrike, commonly called the cape of ood hope, are /treighte, 
there diuers regions repleniſhed with inhabitantes,and they 72" <#* 
be from vs ſouthwarde aboue 5200. myles: then northward rn, | 
wee haue good knowledgeof dyaers cuntries beyonde ys 
abouer200, myles,whiche bothejoyned togither , do make 
from the greate forelonde of Aftrike aforeſaid in the ſouth, 
ynto Wardehoule in the northe parte of Norwaye, aboute - 
6400.myles, whiche is morethena quarter of the compas 4 
of the earthe:but from Wardhoufe to-Magellanus ſtreight, 5 
it is aboue 7500. myles, by which diſtaunce of myles , you 
mayecaſilye gether how many degrees ofthe heauen eche of 
thoſe places is from-vs , and from the Equinoctiall, 
Schollar. Therein ] prayeyou;; that I maye prooue my 
neive cunninge. The cape of Good hopeis from vs ſouth- 
Ads i warde 5200.myles, that is in degrees of the 
AN of ſkye 86 2, accordinge to the former rate of 
60 myles to eche depree.irom whiche num- 
_ (B6 2 bre of 86 2, it T abateſo. many degrees as we | 
F PPE benorthe of theEquinoctiall, whichare 52 
degrees, then doth there reſte 34 + degrees- 
So that it appeareth hereby,that che ſayd forelonde is 34 + 
deorees ſouthe beyondethe Equinoctiall. 
Maſter, Now for Magellanus ſtreighe, prooue thelyke 
woorke, 1 ; ow 
Schollar. Ir is 6300. myles ſouthwarde from vs : the nby 
therule of proportion, agreablye to the for- | 


mer rate, it muſt yelde in degrees 105, oute of ©? JF . 
$299 


whicheabatyng our diftauncenorthe from the | 
equinoctiall, (whiche is 52 deprees) and ſo re- 6329 ibs 
maineth 53.degrees. thereby I vnderſtand, that 6.9 

they are fo far beyond the Bquinoctiall ſouth- 

warde, Now wilt Iprooue for Wardehouſe, how farre it is 


northe from the Equinoctiall ;/ Tc is from'vs towarde the 
: ny __ _ northe 


An ordre in 
teachinge. 
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northe 1200. myles , whiche muſt yelde in 
degrees,after our former rate 20,from theſe IR , 
20.degrees | maye not abate 52 degrees for '*** 
our latitude, as [dyd before. TONY 

Maſter. It were againſte reaſon , ſeynge 6, , (20 
that thelatitudeof Wardehouſe is greater 
then our latitude is, and lyerh on the ſame coaſte of the E- 
quinoctiall: for in the former examples the two places were 
on the contrarye coaſte of the Equinoctiall ftrom vs. 

Schollar. Ife it well now, ſo that by reaſon I mult needes 
adde it to our eleuation,and ſo ther amounteth 72.deprees, 
whiche is one degree more then you did aftirme it to haue 
in latitude,in your former declaration. 

Maſter. The cauſeis this: that rate of 6o myles to eche 
degree doth ſerue in goyng preciſely from ſouthe to north, 
but nother is Wardhouſeiult northe from vs,but ſomwhatr 
towarde the ea(te. nother yet in the other two examples any 
of bothe places was directly ſouthe from ys , for the Fore- 
londe of Afﬀrike beareth towarde the eaſte,and the S treipht 
of Magellanus bendeth towarde the welte yet for this tyme 
it mayeſerue as well for our purpoſe,as it it were more pre- 
ciſely doone. / | 

Schollar. Yet I thinke in teaching there ſhoulde bee yſed 
nothinge but certaine truthe. 

Maſter. What ſo euer is taught to be retained for a truth, 
oughte to bea very certaine truth in deede:and they do-.not 
well' chat in ſuche manner doo teache tyr{te vntruthes for 
truthes. but where inducti6 is made by examples,it is often 
tymes more or at the leaſte , no leſſe expedient to vie exam- 
ples not exactly true, then to take only precyſle rruc exam- 
ples , for thereby it appeareth the proote to bee of greater 
force, if it will procede in an example whiche is not precile- 
ly true. And in theſe examples we haueſo large ſcope of tri- 
all, that we neede not ſticke for two or thre degrees, for ] in- 


tende not to ſpeake particularly of any citye that is. yndex 
one 
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one certain degree, but of whole prouinces;whiche.occupi- 
eth ditiers degrees in their latitude: as you vnder(tand that 
the whole ifle ot Britayne doth occupy from 5: degrecs;vn- 
1062, which containethn degrees. But nowto-come ro'our 
purpole:thus muchyou ynder{tid,p beyond þlequinoctial, 
yeaand beyond the tropike of Capricorne al{o,there be in- 
habiranres. © £45110) © MIA 

Schollar. Yea that ther be, aboue 29 degrees beloucherhe 
tropike of Capricorne :/for thatirropike is but 23 degrees 
and a halt beyond theequinoctiall:and ther be inhabitants 
53-degrces beyond the equinoctiall,as before is ſhewed. 

Maſter, Well it there dwell men but 6 degrees belourh the 
tropike-of Capricorn (forl ſayde before, would notiticke 
with you tor a fewedeprees;fithT wold make my-proofe the 
moretorceableythen | demaund of you,whiche way dooth 
the ſonne ſtandefrom'them atnoonetides 7+ ” 

Schollar. Ic mult needes be alwaies northe from them at 
noone; as it isalwaics fouthe tron vs at noone, leynge they 
are:beyonde the fouthe Tropike , towarde the Southe , 
as weare beyonde.thenorth*Tropike towarde thenorthe: 

Maſter, Then confider troplaces that (tande iufte ſouth 
anc” northe (bicauſe you like well a preciſenes in- examples) 
as Venice thattamous citic ſtandethinorth almoſt from'the 
cape 'of Grood hope: Now conſider the matter thus:in theſe 
two places thereis one common meridianeline,fiththeido 
{tandalmoſt iufte fouthe andnorth the one from-the other: 
ther-when the ſonne is in the Meridiane line of Venice, is 
heenotalſo inthe Meridiane lyneto them that dwell at the 
layd Cape of Aﬀrike? 

\Schollar. Yes trulye. | 

alter. 'T hen thoſe twoo/places haue their noone tydes 
atone hower.”' 1:76 

Schollar. So:haue' they. | 

alter. And at Venice theyr ſhaddowe goeth alwaies at. 
noone toward thenorth + neuer toward the fouthe, bicauſle 

| H.1. If 18 
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itis far north from the northerly tropike, called the tropike 
of Cancer, ando is the foreſaid cape of Afrike far ſouthe, 
beyonde the ſouthe tropike,whiche is the tropike of Capri- 
corne : wherefore ( as you haue confeſſed) their ſhaddowe 
at noone tyde,mult needes go all tymes of the yeare toward 
the ſouthe. ,- | 

Schollar, So [ſee that thoſe two places haue a contrarye 
propertye, touchinge their ſhaddowes., - 

Maſter. That is parte of the thinge thatIdid intende co 
ſhewe ynto you: but yet they bothe T agree inthis pointe; 
that all times of the yeare their ſeuerall ſhadowes do incline 
towarde one coaſlte. 

Schollar.Thar is true-for at Venice it goeth ſtilnorth,and 
atithe cape of Good hope, itrunneth alwayes ſouthe. 

Maſter, Theſe ſort of people are named of the greke Col- 
mographers ingooua,Heteroſcy,bicaule their ſhadowes go- 
eth {tyll toward one coaſte. 

Schollar. As though there were other people, whole ſha- 
dowes did ſometime go ſouthward,and other tymes north- 
ward: I meane their ſhaddowes at noone, for els all nations 
have in one daye,at diuers houres, much diuerlitye in theyr 
ſhaddqwes. , | | 

Maſter. Ye ynderſtand the time well. and you ſhal perceiue 
as wel,that ther be {uch places, which chaung their ſhadows. 

You confeſle that men dwel beyond che tropike of Capri- 
corne {outhward: and other, you know to dwel beyonde the 
tropike of Cancer northward: « thinkeyou it not agreable 
to reaſon, that betwene theſe two peoples there do dwell dy- 
uers nations in {o oreate a plotte of grounde* 

Schollar. I thine yes.and [ heare faye, by our owne cun- 
trye men , whiche trauaile to Guinea , that they wente be- 
yonde theſonne, whiche alwaies I tooke to bealye of liber- 
tye permitted to farre trauelers, but now I perceaue it maye 


be rrue in one ſenſe. 


Maſter. Ther are 2.places of that name,and both are þbe- 
 yonde 
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yondthe'tropike of Cancer, toward theſouth,and the one 
of them is almoſte directlye ynder the Equinodtiall circle: 
and bicauſe you hauenamed that cuntry whicheour nation 
doothe well knowe; take it for your example. They of 
Guinea beeyngenyghe ynder the Equinoctiall , haue the 
Sonne ſome tymes' northe from them at noone, as when 
he is in the tropike of Cancer : and other tymes they haue 
che Sonneſouthetrom them, when hee is in the Tropike of 
Capricorne , and muſte not their ſhaddowes chaunge in 
lyke- forte* | | 

Schollar.It can nototherwaies be. And fo I ſee,that when 
it is midſommer with vs, then doth their ſhadows 90 ſouth Ix 
ward,to as many as dwell betwene bothe the Tropikes: and ES 
in our myd winter, their ſhaddowes goeth northward. 

Mafter. Thofe people are named of the greekes 4uqioua, 4p/ous 
Amphilch, bicauſe the noone ſhadowes goeth both wayes, Amphiſci 
{othe and northe. pat}, Y 

Schollar. And farther I gather, that there is no quarter 
inthe Horizont, but their ſhadowe runneth that waies ſom 
tymein the yeare. 

Maſter. You fay truthe. but the chief.regarde is here 9y- 
uen to the ſhadowe at nonetide,wherby you may conceaue, 
that ſometimethey haue almo(te no ſhaddowe: for when the 
Sonneatnooneis righte oucr their headdes , thef theyr 
ſhaddowe is ryghte vnder theyr feete, and not on anye 
ſyde. 

: Schollar. It muſte needes beſo. for ſeeynge the Sonne_ 
is ſome tymes northe of them,and ſometymes ſouthe from 
them , hee mulſte needes twyle in the, yeare heeright ouer 
their headdes,ones in going ſouthward,and againe in com- 
mynge northwarde, 

Maſter. To helpe your memory and coniecture take this 
figure for a preſidente and example,where [| haueſet theline 
A.C.tor the horizont,and D.B.E.for diuers places ol the 
{onat noone, Now it you call A.the north point ofthe hori- 

| H.n. Zonte 
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zonte., and C.the ſonth 


pointe , then when the 
ſon is in D, toward the 
north from their heds, 
their ſhaddow goith co 
F.toward þ ſouth. And 
X when the ſonne is in E. 
toward the ſouthe, then 
is their ſhaddowein G. 
bedig toward þ north : 
likewaies the ſonne be- 


ing rightouertheir heddes in B,their ſhaddow muſt reſt in 


H. ryghte vnder their feete . but I ſee by your countenice$ 
your mind woorketh in ſome ſ{traung imagination : and [ 
coniecture it to bee for that I haue drawen the ſhaddowes 
E-E4 beneth the Horizonte, as you take it, 
| Schollar. You haue truly conietured my phantaſye, 


Maſter. Bicauſe this place ſerueth not to declare conclu- 
ſions of _ matters, [ 


wyll exhybite to you 
this other figure,where 
the ſhaddowes doo run 
on the Horizonte, a- 
greablyeto your phan- 
ralye , the letters . of 


A - C 
| ig demonſtration remay. 
4 ninoe as they were beefore, and bothe theſe tende to one 
ende. 


Schollar. But heere are but two ſhadowes. 

Maſter. Where wolde you haue the third ſet: 

Schollar. Right vnder the tower that giveth the ſhaddow. 

Maſter.But it may not reache from { foot of the tower, 
nother toward one coaſte,nor other . 

Schollar, No, that it maye not. 


Maſter 
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.- Maſter. Then thetooteofthe tower doth, COuer EO 
you can ſeeno ſhaddowar all. |» 

Schollar. That ismoſt certaine. 

--Maſter.Yet remainethther another oak of neoblendadh 
differs in one pointe{rom cheſe other twoo ſortes; by reaſon 
that their ſhadoweinione daye runneth roundabout'chem), 
and goeth/towart{all coaſtes>of ahe horizonr:wherefore _ 
Greekes:d6 call ther T»giox;Periſcyh. ;' > 1 

: Schollar-[s therno-englithnorihtn hames for thele fore 
of properties® 

Maſter. The latinimenborowed ofthe gtdes;bork their 
knowledge: and abſo: many names/of arce', bicauſethere is 
not the lyke-grace'of faciliueintompo Griva': ; in the lacyne 
tonge, as theres is inthe greeke tongue, and therefore have] 
geuen thermo engliſhe namts,bicdufe no'one woorde can 
aptly-expres theſoproperties. :excepte{wouldetriflin glye 
make fucheran immitation;1to call theym, One thaddowes 
Two ſhaddowes; and Round ſhaddows: orels;,whichis not 
muche vnlyKe ; ye may call:them _ gens, Lune 
ſhadowed;and Round thadowed:::05' + 2/11 

Schollar. That imitation feenichifiragngedye were reſdha 


TgioxiQ) 
Periſcn, :- 
rounde [has 
dowed, 


ter to make newengliſhnames thentolackewords:therfore 


I willnot refrft rome then; itbÞcatriearn more apt mames. 
but Ipraye you; whoro toithote men dwell:; chat haves their 
ſhaddowes runn' aboutrhem?! i 2. 

Maftero Within che Polartcircles:; for all people whole 
zenith is within 23 deoreesand dhalfe: of anye-ot bothe the 


Poles, have their ha Jrlowls; running Pe abourechern. 


but as:] ſhewed yowbefore;themearer they dwelt. 'ynderithe 
Pole , the'longer:is»theyr-daye- and: therefore the oftener 
doothe theyr ſhaddowes|runne about them! Hor whererhe 
dayeis but 24 houres longe , there'the ſhaddowe runnech 
but onesaboute: and whereivizhalfea yearzignge, |there 
itrunnethyaboutere; tymes; OR other -meane places 


raccodingly. {3 5101 banonnamn © 1103 11 282 
; H.im, Schollar. 


. 


Lighte 4nd 
Darknes 


vnder the 
Poles 
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Schollar, This is maniteft ynougheby your former de- 
claration of the lengthe of the dayes, and the courſe of the 
ſonne. And farther | perceaue that when they that be vnder 
the Northe pole haue their ſhadowes thus runninge aboute 
them, thenthey that dwell ynder the Southe pole haue no 
ſhadowes at all, for it is continuall darkenes wich them.  ': 

Maſter. You fayc well,concerninge the ſonne lyght,tou- 
ching them that Joel dire&tly vnder the Poles;butyet they 
haue the lyghte of the Amen every: moneth more then bigs 
dayes togither. 

Schollar. Then do they not wante lyghte GBoughe they 
lackethe ſonne) but only ror dom monet dogicher; when rhe 
Moone is in that halfe of the Zodiakezwhich i is out of their 
Horizonte. 

Maſter. That 1s: well cok nic of you. And yet euerye 
moneth they lacke notlyghte,thoughe bothe the fonne and 

the Moone alſo bee outeof their fighte: for as you ee with 
vs; that we haue1lyghte before the ſonneriſing,and after the 
ſonne ſetting,ſo haue they ſuche a lyghte by the beames 'of 
the Sonne 50 dayes continuallye after they haue loſte the 
ſighteof theſonne,and{ohaue they the likelighte 50:daics 
continuall; before the ſonne doth riſe to them. : :: 

Schollar. -Thentheyrwantenot the ſonne ſyght but only 
82.daies, although theyſee not.the ſonnein halfea year,and 

et halfe that 82.daies they:-haue the mone intheir (i iohte, as 
j perceaue by your-formerleſſons:for ſeing ſhe goeth abour | 
the Zodiake eueryemoneth , ſhe muſt needes bee halfe thar 
tyme in that parte of the Zodiake whiche is aalwaics abouc 

their Horizonte. This contemplation delitethme muche, 
to marke places abſcnte; as if ] were preſent, and to fee their 
alterations by reaſon more certenly, then [can do by ſenſe, 
it [were there preſently. ; | 
Maſter. Yerwill I withdrawe you from this matter ; ryll 
another moreconuenient/place: and now will I procede to 
the thirde concluſion mentioned before: that is the generall 
know- 
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knowledge of the times of the year,inall parts ofthe world. 
When the ſonne1s at the highe(twith vs , it is at theloweſt The thirde * 
with divers other nations, namelye to all them that dwell <on<!1on || 
other vnder the Equinodctiall circle directly , other ſouthe i - 
from it: and therefore all thoſe nations haue mydde winter; 
when wee haue middeſommer.Buc amongeſt them all there 
is one region, whiche is as farre beyonde-the equinoctiall 
towardethe {outhe, as-we are towarde the northe. 

| Schollar. Thatregion/is about Magellanus Rreight, as] 
gether by the ſeconde —_ concluſion. 

Maſter. In deede theſtreight of Magellanus is jn thatre- 
gion, for here] meane by'a egion that whiche the Grekes » 
do call a Climate; whichs' isin forme lyke to thoſe Zones, 
whiche] did deſcribe before, ſaue that there are more fſuche 
Climates or regions,then there are Zones:forthe climates .;;. ,z;., 
may well be accompted'/48 betwene the twoo polare circles, of climates 
whi che containeth burtthree of the Zones:but of thoſe cli- 
mats [ will ſay no more at this preſent; but that every: regis 
where the longeſt day i is half an hour longer or ſhorter then 
itis in anyeother region, multbecaccompred ina fſeucrall 
climatefromit: ſorharynder the equinoCtiall the lonoel(t 
dayeis but 12, houres, and with vs in the myddle of Bni- 

Dads: it is about 18, houres:wherefore we mult accompt 
Ko the myddleof Englande is inthe 12: clymate fromthe 
EquinoGiallnorthwarde, and they thar divell 66 degrees 
and a halfe north,or ſouthe from the Equinoctiall bicauſe 
their longelt day is ofz4.houres, that is twelue howers _ 

er,then it is in the myddle of the worlde vnder the Equ 
noctiall (from which all thoſe accomptes-of Climates do 6be 
vin) they muſt beiudged/in they4.Climate. 

Schollar. Thenare there 2 4iclimates on eche ſyde'of tie 
Equinodtiall, berivene it and the polare circles, yer | remem 
brethar the common authors miake mention but only of 7. 
on either fide, whiche maketh but 14.in all. 

- Maſter. That ſha lbe anſwered anone, where I will ſet out 


H. iitj. | oh 
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The quali- 
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the ordre andreafotiof thediuerſicy of the climates:butſor 
this time it ſhall ſuffiſe that yoirconfider this, :thar all pla- 
ces- within one Climate, have the-tymes of the yearealyke 
exactely , and their dayes {tyll of lyke:quantitie-the one'to 


the other ; and they that dwell-in the c eclimate';as 
many degres:0n the other-fide of the Bquinoctial, clnibave 
bothethe times;of the yearecontrary, andalſothequanticy 
of the daies dilagreable,for when-itis{ommerin theonecli 
mate, ic is winterinthe other:and:whenrhedayein'the.gne 
dothe increaſe, the-ni hteanthe other dotke increaſe after 
the ſame quantitieiultes. 1 :: 

»,Schollar- Then foriexample:In thi rife about Ma- 
llarige ſtreighte , icis ſommer when'weehaue winter:and 
when ourdaye is at rhe lougeR, then is+theix Meh on at the 
longelt. - J 

Maſer. 7 ar is; ales wee heb oringe behens is 


| their harue(t: ahd-ſois i.common'to all them thas dwell a- 


boue the carthewithin thoſe twoo climates, yeris therethis 
difterence;thatinour dlimate and theirs allowe maye, imia# 
gine four, quarters equally{diltincte:thefirſte/quarter being 
thatwhich-we didell-in;andimthe contrary climate,|our:mes 
ridian, circle limitechche finſt quarter,4 allo thethiribquar- 
ter in both places, lo p inzbis-tir{tquarter mboth:eluhates, 
the times of theiday oak -vightar a like:for when iei3rioone 
to,vs,it is nothnetothiemiand wherti 1 ain Oe them; 
it is midtiightalſo tolvss [79:10 1072181 5 
:Schollar; 'ThonJikewdicombentheſorneadethimchom:ſe 
riſeth to ys;and1o/ſetrechatonetime/in borhe Climatts-:-: 
Maſter. Ye aredar deceiiedfor:then $f: neceflivje tſteat 


folow.that their daye ang ours af. oneftimeſhould beof O12 
quancity,which is-not crueas I aidbefors;bur theteafortof 


that ſhalbe ſhewed'anqne, yet-is lietruc,thattheithoaboesagee 


' with our hourcs,ftheir meridian gircdeagrewichowrs And 


the ſame meridian/cixcle ynderigroundiodhlimite;tn bath 


thele climatcs,the3 quarter allo,wher 4t is nogifie whetutþetin 
| the 


_TTH 
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the fyrſt quarter haue mydnyght,and they haute mydnight 


atour noone. Now may you eaſilye conceaue by your owne 
mynd, the places of the other two quarters. 

- Schollar. Ordre inforceth them, the one to be in our welt, 
and the other to be in our eaſte. 

Maſter. That diſtinction is ſufficiente for you at this 
time, and it is preciſely true,it you meane the ealte , where 
the Sonneryleth at the begynninge of the Sprynge tyme, 
or of the harueſt, wherfore for that time [ wyll make myne 
example : When theſonne riſeth to vs inthe ſpring tyme,it 
is noone with them that dwell aboute Calecut,atid when the 
ſon is in our Meridian line, then doth he ſet to them:ſo that 
whe the ſon doth fer to, vs,it is midnight to them about Ca 
lecut;ethe is it noonetothe famous cuntry of Peru: Again 
at that time the ſon riſeth to the that be in the iſles of Moluc 
ca.wherby you may gether that Peru « Calecut be in 2.con- 


Calecut. 
Pers 


Molucca. 


traryecoaſtes of the earthe , and therfore ſeeme to go wyth - 


their feet the one againl(t the other,and their heddes the one 
fromwarde the other , whiche ſorte of people therefore are 
called of the Greeks and Latines alſo a#r#wekts, Antipodes, 
as you myght ſay Counterfooted,or Counterpalers. Now 
to our purpole. all pcople that haue mydnight when other 
haue noone, doo differ in ſonder by halfe the compas ofthe 
heauens , one waye: yet may they not be called Antipodes, 
except they differ in diſtaunce euerye waye a quarter of the 
{kye,and muſt haue one meridian circle. So that our Anti- 
podes muſt be ynder our merjdian circle,and muſt be halfe 
the compas of that circle from vs. 

Schollar. Then as wee are 52. degrees northe from the 
Equinoctiall, ſo muſte they bee 52. degrees ſouthe from 
the Equinoctiall, in that parte of the Meridian circle, whi- 
cheis ynder oure Horizonte, and then haue they mydde- 
nyghte when wee haue noone: and hereby I perceaue chat 


Antipodes. 


they haue mydde nyghte when it is noone at Magellanus | 


ſtreighte. 


Maſter. 


| 


Antipos 


des. 


Periceci : 
Ukdwellers 


Anrtich- 
thones. 

Conunter = 
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Maſter. In deedeit is daye thenat Magellanus ſtreight, 


but not nighe noone, for Magellanus ſtreight is-muche to 
farre toward our weſte : but for examples ſake that erroure 
maye be permitted, and eſpecially bicauſe thereis' no lond 
but ſea, where you ſhoulde meane that no-»neto bee: fo can 
you giue it no propre name : but retaininge thatname for 
example of the true place, you may conlider three fſortes of 
cople , thatis to ſaye , ourſelues , and thoſe that dwell b 
eaſt Magellanus (treight,ynder our Meridian cir: which 
haue noone when we haue noone, and the thirde forte which 
are vnder the ſame Meridian, but haue midniohrte when we 
hauenoone, andare as farreſouthe from the-Bquinoctiall, 
as wearenorthe , whome I named our Antipodes , and {6 
ought they to be called in reſpect tovs, and we are Antipo- 
des to theym alſo : But nowe comparinge theym with 
thoſe other by eaſte Magellanus {traight, they ar called eche 
to other Tigian: Periceci,as you may aye, lyke dwellers, bi- 
cauſe they dwell vnder one Meridiane circle, and ynder one 
Parallele alſo,and be likein diſtaunce from the equinodctiall 
circle. 

Schollar. There are manye places in euerye ſuche region 
or climate, but there are but two proprely ynder one Me- 
ridiane, and the one of them hath midnight when the other 
hath noone: ſo the tymes of the daye doth differ with them 
yet I perceaue that they haue the ſeaſons of the yeare agrea- 
ble, bicauſe they dwell on one fide of the equinoctiall. Then 
mult it folewe that.thoſe whiche vnto vs be Periceci,are An 
tipodes to them that dwell by Magellanus [treighte ynder 
our Meridian. 

Maſter. You ſaye well . and we ynto them by eafte Ma- 
oellanus (treighte , yvnder our Meridiane, are called by the 

reckes and latines «#7iyforo Antichthones,as you wold fay 
Counterdwellers,or Counterclimates. 
And thus haue you three ſortes of inhabitauntes by com 


paring the one with the other, wherot alwaies Periceci (that 
IS 
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is Likedwellers) haue like tymes of the yeare,but not of the 
daye. Antichrhones or Counterdivellers, hauelike times of 
the day,but not ofthe year. Antipodes or .Counterpaſers, 
haue nother the parts of the year,nother of the day agreable 
cogither,but-cotrary imboth,how be it ther is a farther coſi- 
deration for exa&tnes of this knowledg, which I will herafter 
declare to you in place more convenient: but hereby maye 
you gather the diuerſityes of tymes of the yeare,andalfo of 
the dayes, accordinge to the diuerſitie of the inhabitauntes 
comparinge them all orher to your owne cuntrye, or one 
of them to an other, as occafion ſhall ſerue, and oportuni- 
tyeof- matter. Andchus will Iendefor this time,if I maye 
perceaue by your repetition of this thyrde treatiſe that 
you remembre all thiriges therein declared. 

Schollar. I were- els to blame . but as I haue learned in it 
manye ſeuerall chinges , ſo {or the ordreof the arte theſe 


note as chiefe matters. 

z Firſtethe diſtinction of the Plages of the worlde,accordingly as they be The repetis 
ſette forthe in the Horizont of the Sphere. tion of the 

2 Then the Paralleles on earthe,agreable to the Paralleles in the ſkye , of thirde trea« © 

| like names,and diſtaunce proportionable, ” $8 


3 Thirdly the diſtinction of the.v. Zones, by their qualities and limites, 
and of their inhabitantes. | 

& The diuerſities of Spheres according to their diuerſe inclinations, but 
twoo are the generall diſtinctions, that is a Ry ght Sphere,and a Bo- 
winge Sphere. | 

s Fyftlye, you gaue me a brefe ordre to take the heyghte of the Pole, or 
any other Starre or Planete. 

6 Then folowed the diuers alterations ofthe Horizonte,as wel betwene 
Eafte and weſte,as betweene Southe and Northe. 

7 Seuenthlye, there was declared the cauſes of the diuerfities of the daies, 
fyrſte in diuerſe regions,and then in one region. 

8 The difference betwene a Naturalle daye,and an Artificiall daye . 

9 Thequantitie of the longeſte daye in certen partes of the worlde , and 
namely ynder the Poles of the worlde. | 

»9 How by this excellente Arte a man maye meaſure all the compaſſe of . 
the earthe, and yet abyde ſtyll in one cuntrey . 

mn Adiſtinion of ſondrye inhabitantes , accordinge to the diuerſities of 
their ſhaddowes,whiche are three principallye. 


12 Then laſtlye folowed an other diſtinction of inhabitantes, accordinge 
ro 


2 oxt=7maalts, 
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ro the agreeablenes and djuerſties of tymes of the yeare,, and the 
quarters of the daye;, and theſe you named by three ſeuerall nam 
alſo, whiche are names of compariſon, bicauſe they take nor tho 


- 


names, but 1 compariſon ro other nations. 


This I rcemembre to be the ſumme'ot this laſtetreatiſe. - -:: 

Maſter. You remembre it well, and ynderſtande it alſo 
well, as it may appeare by your repetition.. Therfore nowe 
{hall you depart for a time,and you ſhall reade over againe 
your authors of the Sphere, whiche you.did name; before; 


andnow marke whether you can yhderltande them ; and a 


your returne, ] will in{truct you more exactly in all the pre- 
miſles, and other divers concluſions , whichenowe I haue 
omitted of purpoſe. | = 
Schollar.I am moſte earneſtly bound vnto you for your 
oreat gentlenes, whiche I pray god to requite,fith I'cannor, 
and who wyll els I knowe not. | 
Maſter. Farewell then, and remembre your owne profits 
Schollar. The author of all profice, continew 
and increaſe your prokic , that you may 
haue quiete time to trauaile for the 
profite of manye, 
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WHEREIN ARE THE PROOFES OF A'LL 
that is taught before, and other diuers notable concluſi 
ons annexed therto.but nothing in a manner with 


out demonſtration and good proofe. 


SCHOLL AR, 


FA, OBE F THE INERX PLICABLE BENEFITE 

NS of knowledge: did not enforce me to for- 5 

; 52a oette all baſhlulnes, I myghte thinkeirto et 

=p muche ſhame , ſo often to trouble my 8 

: &> Maſter frome his carneſt ſtudies , and to | 
@ aye him {rom his profitable trauell with 

I mine importunecrauynge of knowledge, 
hamelye lithe I canne not recompence anye parte of hys 7 
paynes : yet hys gentlenes is ſuche, that hee ſeeketh more 
the prokite of other , then his owne pleaſure or peculiare 
commoditie:and therfore will I boldly entreinto his houſe. 
Are you at homeſyr* | 

Maſter. Iam alwaics at houe for my friendes,if I bee not 
with them from home: yet ſome times I can not be at home 
for my lelfe. 

Schollar. Theleſle for meand {uche as I am , that often 
trouble you more for our owne commoditye, then for 
your gayne. | 

Mafter. I fecke to gaine no more then competentelye 
maye ſerue my nocelihing vies, with conueniente regarde 
to my charges : but if I oftende anye wayes in couetinge 
monnye, I adfure you it is to beare the charges in fer - 
ting forth ſuch monumentes of knowledg.,as were meruai- 
lous profitablefor all men,very pleaſant ro many men,xyet 
eltemed only of wiſe men. but ith I cinot do the good that 
] wold,and other want will which haue goodes in exceſle , ] 
muſtdo as many other doth,wiſh good to all men , « helpe 

Lk them 
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them as I canne. And for your parte lookenone other re- 
compenle but this , that you alwayes be thankelull to your 
Maſter.and as hee helpethyou treelye, ſo doo you healpe 
other againe , and hyde not the knowledge priuately, whi- 
. che may profice many publikely, but now to your matter; 
haue you peruſed the authors of the Sphere whichar com- 


monly readdeC 
Schollar. To reade them all, it were to muche for my 


lyfe tyme , and the profite not ſo greate , as | heare manye 
menne faye :: for as the noumbre are infinite, ſo the la - 
ter wryters doo molte commonlye but repete that , thac 
twoo or three of the auncientes haue written before. wher- 
fore as I learned that the beſte wryters of them for my 
ſtudye, were Proclus , TJoannes de Sacro boſco , and 
Orontius the Frenche man, {o I have readde them,and out 
of. them haue I colle&ted a table of theyr moſte notable 
matters , whyche as yet 1 ynderſtande not , or els doo 
delyre to heare the demonſtrations for their proofe. 

Maſter. You hauedoone well in bothe' pointes. for /as 
the numbre of writers are infinite , ſo haue | founde great 
tedious payne in readinge a greate multitude of them. 
Notwith(tandyng as you ſhall hereafcer ſeeke furcher know- 
ledope, ſo multe you reade more wryters in that matter : 
wherefore amongelt a greate noumbre' woorthye the rea- 
dinge, I wyll name a fewe vnto you, whyche 1 wiſhe you 
to {tudye: and the reſydue I leaue' to your owne diſcre- 
tion. Cleomedes the greeke authour, is very woorthye 
to bee often readde : but beſte in hys owne tongue, for the 
latine hooke is muche corrupted . Alſo Euclide his booke 
entituled Phanomena,and Stoffler his commentaries vp- 
pon Proclus Sphere : whyche booke I wiſhe were well re- 
cogniled (as it hathe greateneede) then' myghte it ſerue 
in {teede of a-greate numbre of other bookes . Dyuers 
Englyſhe menne haue written right well in that argument: 


as QUrroltched, Michell Scotte, Batecombe, Baconthorpe, 
and 
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and other dyuers , but fewe of their bookes are printed as 
yet, therefore ] will ſtaye at thoſe thtee for this tyme. As 
for Plinye , Hyginius, Aratus, and a greate manye other, 
are to bee readdeonlye of maſters in ſuche arte , that can 
iudgethe chafte' fromthe corne. and Prolemye that wor- 
thye writer and myracle in nature, is to harde for younge 
{chollars , except they be tyrltein{tructed not onlye in the 
principles of the Sphere, but alſo well traded in Euclides 
his Geometrye , andalſowell exerciſed iti the Theorykes of 
the Planetes. But nowe let me ſee the table that you haue 
collected. 


» Theordreand mouinges of the nine Spheres. 

2. The ſpaces of their reuolutions by their propre motions . 

3 Theformeof heauen is rounde ,/and his vi, ©- -{ circulare. 

4 Theearthe is rounde 1n forme, and the water alſo. 

s Theearthess in the myddle and Centre of the worlde, and is but 

| as a pointe in compariton to-the Firmamente , and doth nor moue 

anye Wales, | : 

The compatic of the earthe, and the diameter of it , what they make 

incommon myles. + 
7 Of thecircles in heauen what is theyr iaſte quantiryes,their numbre, 
-- theirordre, their diſtaunce,-and their offices. 

$8  Whye the Zodiake hath that name, and whether anye ſuche formes 

© beeintheſkye. 

S& Thediuers fignifications of a figure, and the declyninge of them, 
There are two Horizontes; one ſenſible,and the other onlye judged 
by rcaſon;and what the quantities of them: bothe are. 

12 The Greekes and the Latines doo not agree in the deſcription of 
the circles Arctike and Antardtike , and whar are theyr reaſons, 

't Whether there bee anye.dwellers inthe Vatemperare Zones. 

»2 What beethe circles Verticall and circles of Heighte, the circles of ho- 
wers, and of the twelue houſes. . 

13 Of the rylinge and ſettynge of the Signes and other Starres, bothe 

| in the Ryghte here;andalfs in the Bowing ſphere, after the Aſtro. 
nomers. 

14 Of the Latitude of the Sonne and the twelue Signes fromithe caſte 
and weſte, SF 

15 Of the rifinge and ſetting of the ftarres, after the mynd of the poetes. 

16! [Of the diuecrſitie of Naturall daies,as well as of Artificiall daies in di- 

...uers partes of the earthe. 7 8 

17, The diverhities of howers,wherof ſome ar equall,and other ynequall 

| I.t accor- 


A 


/ 
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accordinge to the courſe of the ſoune- wrt 

18 » The heighre of the ſonne aboue the Horizonte ar all howers , and in 
all regions, | 

19 The diuerſyries of ſhadowes, wherof ſome be called Ryghtſhadows, 
and other be called Turned ſhaddowes. 

22 The diſtinction of theccircles Paralleles neceſſary in Coſmographye, 
_ the proportion of their degrees , to the degrees of the Equi- 

* Noctiall. | | 

2+ Thediſtinction of Climates and the numbre of them, and howe large 
in breadth eche of them is. 

2: Of the Loagingy and Latitude of regions and other places,and how 

| bothe thele ought to be taken. _ | 

z3 - The deſcription of the Mylke waye in the ſkye, whiche is commonly 
called Watlynge ſtreere, and what is the cauſe of that coulour in it. 

24 The numbre and names of the chiefe fignes and figures that be 1n the 
{kye, and whye they be fo called. - 

25 Of thecircles and mouinges of the Planetes,and namely of the eclip- 
{es of the Sonne and the Moone. | 


LOO 


Theſe be the titles of ſuch matters as I haue noted in them 
moſte meete for this tyme , ſyth manye other thynges are 
ſufficiently taughte in the former treatiſes , and ſome other 
thynges,namely in Orontius booke,appertaine to Coſmo- 
oraphye, whiche | perceaue by your ſayinges , you mynde 
to reſerue for a peculiar treatife'of that.matter;and therfore 


I haue omitted them here. j 
Maſter. So myghte you haue doone ſome other thyn- 
ves allo , whiche you haue noted here : howe beit] will vie 
my libertye therin,to expreſle in conuenient largenes thoſe 
thinges,that be meet for this place, and the reſt will I touch 
with as conueniente briefnes : referringe the other to theyr 
more conueniente places, y.3 
Schollar. Syr] know right well, that your judgement is 
as well to be folowed in the ordre of teaching,and choiſeof 
matter, as it is to be eſteemedin the teaching and explicarti- 
on of all doubrefull caſes. j 
Maſter.In ordre of teaching is more credit to:be gyuen to 
a maſter,then in affirming of anye doctrine; for the ordre 


is by 
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is by longe experience beſt knowen of ſuch men: but for af- 

firming of any doubtefull doctrine,no man ought to ſaye 

any more then he can ſhewe good reaſon, for thapprouyng 

of the ſame. And now to your matter.although you folow 

the ordre of loannes de Sacro bolco in many of your pro - 
politions,yet will I beginne with your thirde propoſition, 
and referre the twoo firſte toa more meete place , ſythe the 
proofe of them can not well bee ynderſtande , withoute, a 
great numbre of other cocluſions,which mult fyrſt be pro - 
ued. And for to begin with the declaration of the ro und- 
nes of theſkye, and his circulare motion, I thynke it good. 
to ſolowe that ordre whiche mouyd-men fyrite to obſerue 
this kinde of arte. 


At the fyritebeginninge of the worlde , when this arte The firſte 
was vnknowen , menne marked the ryſinge of the Sonne occ:ſion to 


and the Moone, and other notable (tarres , as the Broode 


thinke the 
Worlde to 


henne , whiche is called of many men the Seuenſtarres,and be round. 


other like: and perceauinge them to riſe alwaies aboute the 
eaſte, and ſo to aſcende by lyttle and lyttle to the Southe, 
from whence they dydde deſcende againeo ftely to the welk, 
where they dydde continuallye fette: and che nexte daye a- 
gain they perceaued them to begin their accuſtomed courſe 
and ſo continued like as before: wherin alchough they ſawe 
ſome diuerlitye , yet they perceaued that diuerlitye to bee 
vniforme, and after a yeare to retourne to the olde (tate 
agaync. by this occaſion they beganne to ymagine that 
thys manner of mouynge coulde not bee but ina rounde 

and circulerre forme , and alſo in a rounde and circu- 

lerre bodye. 


T hen ro vnderſtande this matter the more exactlye, they The ſecond 
obſerued the mouinges of ſuche ſtarres as neuer go ynder occaſion. 


ground, which be about þ north pole: ther thei perceaued 
by diliget marking of the,eſpecially in$ long winter nights, 
# chatar ſundry times,p thei turned round about one point 


in the {kye:and thoſe {tarres that were nighe to that pointe 
|. it). did 


The thirde 
occaſion. 
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dyd makebut a lyttle compas in their mouinge,and thefar- 
ther that any ftarres werefrom that pointe, the greater was 
the circle of their revolution. Then thirdelye they marked 
certaine notable ſtarres,whiche didrife and fer, but yer were 
not farre from thole other ftarres, whiche do neuer riſe nor 
ſert,and they might wel perceaue that they did continue but 
a lyctle while vnder the Horizont out of light,wher as can- 
trarye waycs, thoſe ftarres that were farther from that point 
or Pole, did remaine longer time vnder the Horizonc, out 
of their lighte , whereby they were mforced to thinke, that 
theſe yarieties and formes of mouynge coulde bee in none 
other manner of body then ina rounde forme,and that the 


1lame mouynge was circulare and rounde,as it did manifeft- 


A Pole, 


lye appearein the northe parte of the {kye, where the ſtarres 
continually moue rounde aboute one pointe , and do neuer 
let ynder the Horizont. And that point about whiche they 
noted this motion to bee , they called (as reaſon inforced 
them) the Pole of the worlde. 

Schollar. W hat doth that word ſignifies 

Maſter. It hath his name of turning: as you wolde aye, 
a Turne point. and it doth betoken theende and extreame 


pointe of any Axetree, howe beit by ſpeciall prerogatiue 
the nameis appropried to the endes of the Axetreof the 


worlde. 


Schollar. This picture dooth ſome D 
what repreſent the motiS of the {tarres 6-r Ny KS 
aboute the north Pole. { «A "v0 

Maſter. You fay truth.howhbe it apt- — C02. 3 


ly it can not be perceauedin flat forme NE 
butin aroud body,as a globe is:but in 
that point (me thinketh)ther is no bet- 7 < 
terinſtrument then the ſky it ſelte,wher 956 Ou 
euerye man mayelearnethat ly(teth to marke, and there bee 
certaine notable ſtarres in that place and namelye Charles 
wayne,whiche is called allo the greate Beare, whoſe motion 
18-7. 
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is ſo euidente, that euery childe may marke it; And twile im Charles 
the yeare, that is inthe middle of February and in the mid- W4ine- 
dle of Augult , they ſeruefor a iuſte horologe : ſo that the 
finger ina clocke doth not more aptely pointe the howers, 
then doth that figure of Charles waine. 

Schollar. There can hee no more apte declaration of the 
roundnes of the heauen,and of his circular motio,then the 
fight of thoſe {tars which moue ſo roundly, and kepe their 
quarters in heauen ſo preciſely. and yet I haue hearde of cer- 
taine great clerks,that in no caſe thoughte it real 0nable to 
aftirme ſuche a forme of roundnes, or {uche argund moti- 
on in heauen : but moſte of all ] meruaile of that famous 
man'Lactantius Firmianus,wh ich doth aftirme ( as I have 
hearde) that the heauen is not rounde, but flat and playne, 

Maſter . Many ſcrupulous diuines by myſſe vnderſtan- 
dynge of ſcripture, haueabhorred the [tudye oi Aſtrono- 
mye, andallo of philoſophye . and often tymes doo more 
ſharply then diſcretely raile at theſe bothe , and yet ynder- 
ſtande they not any thinge in eyther of them bothe, ſuche 
men are to ha(tye to bee good iudges , that will ſo quickely 
pronounce ſentence, before they haue anye good euidence, 
and will determine the cale, before they ynderſtand the mar 
ter. for how can anye man ynder{tand well or iudge rightly 
p thing that he knoweth not*yet ſuch drowſy dreamers haue 
oftentymes deceaued many wile men,with their appearante 
reaſons, but yet none but ſuch;as either were giuen to hate 
the name of philolophy,or els atleaſt had no time, or none ' 
habilitieto gette ynderſtandinge init. By ſome ſuchemen I 
may think that Lactantius was ſeduced;and themoreealily, 
for that he had conceaued a deadly hatred againlt all philo- ,.,..,.... 
ſophers and againſt philoſophy irlelfe: but I wil let him and opinion of 
his falowers paſle, and retourne to the matter. the forme 

Schollar. Yetit it pleaſe you, I wolde gladly hear his rea- 9 
ſons; that he maketh for approving his opinion, ſeyno hee | * 
is named ſo greate an oratour and ſo famous in legrnynge, / 


I.iin, that - | 


Latantius 
Firmidnus 
his erroure. 


That the 
ſkye i not 
flatte. 


4 
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that many men will beleue him without any reaſon, 

Maſter. Who fo euer wyll beleue him in this point,muſt 
do it without reaſon: for he alleagethno reaſon tor his pur- 
poſe, but taketh it as a certaine truthe, thereby to improue 
the opinion of the Antipodes, as I will more largely de- 
clare,anone in proouing the roundnes of the earthe. But ſe- 
ynge he coulde bring no reaſon for his opinion, you ſhall 
heare ſome reaſon againſt his phantaſye,and then iudge as 
you can. 

Firſte Ireaſon thus : If the heauen be flatte and plaine as 
a borde, then howe ſo euer it {tande, one parte of it muſte 
needes be nearer to the earth then any other parte of it.and 
that parteby all lykelyhod muſt be right over our heUdes, 
is not that ſo* 

Schollar.I can not imagin els any forme of ſituation:and 


A B C - thatdoth appeare partly in 


this figure, where A.B.C. 
ſtandeth for the {kye , and 
Iyeth flatte ouer the earthe, 
whiche is heererepreſented 

by D:and now] ſee that B, 
whicheis righte ouer D , is 
muche nearer to it then A. 

- or C,oranye other poynt 
in that flatre plaine forme, 


_ 


i 
bs 


i. 


whiche is ſette to repreſent the flatte [ kye. 


Maſter. Nowe then what will Lactanrius ſay,or any man 
for him<doth this heauen moueo r not? 

Schollar. He'can not deny that which we maye ſee with 
our cies, that bothe the Sonne, the Moone, and all Starres 
doo moue euery hour continuallye. 

Maſter. Yet peraduenture he might ſaye, as ſome other 
like contemners of philoſophy haue ſaide, that the (tarres 
and Planetes do moue in the {kye, as fiſhes do ſwimmein 


the water ; andthat they g0 forwarde thoughe the heauen 


ſtand 
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ftande (tyll.. 
-Schollar. Ireme mbre I haue hearde of that ſayinge, and 
thata famous writer of late doth maintaine that opinion. 

Maſter. What will they ſaye'then, dooth keepe the ſtarres 
in ſucheaiufte ordre and equalitye of diftannce7whiche' ne- 
ueraltered any one whitteſyththe beginning of the worlde, 
is it poſſible that the ſtarres ſhyld mouein the ſkye as fiſhes 
doo {wimme in the water,or as birdes flye in the ayer,as ſom 
terme it, but that the ftarres muſteſtraglein their'courle, 
as the fyſhes do, and as the byxdesalſo do? : [ONY 

Schollar. I haue ſeene both fyſhes in:the water,and foules 
in the ayer,to keepe a metuailous certenecourſein rheir fly- - 
ing and {wi mming,and namely fiſhes that'go in ſculles, as\ - 
herringes commonlye doo ;''and'other fyſhes diuers times, 
and wilde gcele allo and ſtorkes in their lyinge , whereof I 
haue often muſed, on —» 

Maſter. You maye often ſee fuche notable ſightes: yet if 
you marke them; you ſhall fee muche alteration in their fly- 
inge, as well as in the ſwimming of the fiſhes: whereby you 
may think their ordre not to be conſtant, but ſomtimes one 
fipetlvalytrlefaſter;and an other a lyttle ſlacker : and ſfome- 
time they ſwarue on the oneſide,and ſomtime on the other. 
burwere it not afonde ymagination , to thinke tharſtarres 
doo flye and folofveone guide [as byrdes doo,and in 5009, 
yeare ſpace to keepe their places fo preciſely,that they varye 
not one minute of a degree? 

Schollar. In deed it were meruailous, and ſoare all Gods 
woorkes.*'/ 7! 227 07 bthaks 

Maſter. Yet js there one inuincible reaſon avainſte that |  M 

TYRE Of bf 4 Eye LE [ Fieaw. The Mylky - 
opinion, gathered of the figure of the Milkye way in hea- ,,,, c:ic4 
ten, whi che many men in England do call Watlyng ſtreete, of the gre- | 
comparing it to one of the greate highe waies iti Enolande 5 64/axia.. 
thatis called Watlytig ſtreete. This Mylkie way,if itferued 
for none other purpoſe, yet doth it ſeeme woorthy the no- 
ting, for the exact contucation of theſaide opinion,and o_ 
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that cauſe it myghteſeeme to bee made by God,which hath 
wrough te manye meanes to leade men vynto truthe, This 
way 1s in the {kye itlelfe,as all men hath confeſſed, and their 
eyes doo teltifye, and the (tarres that beein it are alwayes 
ſeene to keepe their places in it ; ſo that it mute needes 
folowe , that. the: ſame waye doothe mooue-with the (tar- 
res, and then;cqnlequentlye the ye multe;\needes moue 
allo . 

Schollar: Yetit may be ſaid, that the ſiarres which Nate in 
it doo moue alwaies ſo certainly in it , that it maye ſeeme to 
moue,as though it ſtande ſtill; 

Maſter.Did youeuer marke the ſame Mylke way © 

Schollar. Yea verily, and thar often, I 

Maſter. And-did you perceaue init any boughts, corners; 
artitions,or {uche other like markes,wherby you myghte 
"Ughe', one part of it from an other | 

Schollar. That haue 1 done alſo, in ſo muche that in om 
places it ſeemeth to be diuided into two waies, 

Maſt. Thacis true. And think you it the {tarres didn __ 
in it,and it {tande (till, that theſe ſtarres which now be by the 
partition of thoſe branches, muſte not within-foureor fue 
howers be paſſed farre from that place* | 

Schollar. It ſhuld fo folowe, yet that is not ſo; for Thane 
marked the contrary oltentymes,that chey. Keepe thoſe pla- 
ces {tyll. _.. 

Maſter: Then do not the ſtarres. moue Sh their places, 
but as thoſe places moye with them, *Y 

Schollar.It GO now to plaine to bee made doubt, 
tull any more, 

Maſter. Yer will I prooue.it FXUY Dydde you eucr 
marke anye notable place of that Mylke waye at,the be- 
oinnynge of the nyghte in the caſte, or in any other coaſte 
of haven* vo Schollar. Yea forſouthe, 

Maſter. And haue yo welma marked whether that place hache 


gone anye farther weltward that nyghce* 
S ch oflar 
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Schollar . Ihaue marked it well, and have perceaued that 
it hathe moued a greate waye from his firſte place: and who 
ſo euer lyſteth to trye it , let him at ſixeof the clocke in the 
deepe winter marke any notable places in it,and at tenne of 
the clocke the ſame nyght; hee ſhall perceaue it ro hauegon 
weſtward more then a quarter of theſkye. 

Maſter. Your woordes are true , meanynge a quarter of 
the ſkye aboue your Horizonte: and by this you ſee, it can 
not bee aupyded , but that the ſkye dooth mooue as well ag 
the ſtarres. pa Fa 

Schollar. It is moſte manifeſtly proued , ſo that La&tan- 
tius himſelfe can'not denye it, onlefſche will deny thar hys 
owne ſenſes may judgein ſenſible thinges. 

Maſter. Then if the heauen be flat, as he doth imagyne 
it to be, and it doth moue weſtwarde, as all men dooth lee, 
other he muſte ſay that the {kie is infinite in length,and that 
wee neuer ſee any parte of it againe after it is ones paſt our 
fiohte:and therby affirme,that there be infinit many ſonnes 
and as many moones,and an infinite numbrealfo of all © - 
ther Planetes, and of all ſeuerall kinde of ſtarres, or els hee 
muſt declare whiche waye that the Sonne,the Moone , and 
the other {tarres doo com into the ea{te againe. 

Schollar. He carinot faye that they come backwarde the 
ſame waye that rhey went {orwarde, for then wee ſhoulde ſee 
them in their retourninge: and to faye truthe, there can bee 
none other forme of mouinge, but in rounde forme, thar 
may bringe them into the calte againe: But peraduenture 
he may ſay, that though the{kie'be flat and plain in forme, 
yet it hath a rounde motion. 

Maſter. Some other man may fay ſo: for he thinketh the 
contrarie as his woordes importe;for in reprouing Altro- 
nomers , hee faithe : Zx motu fyderum opinati ſunt coelum 
uolur. By the mouing of the Starres they imagined that the 
heaven doth turne rounde. by which wordes hee ſeemeth to 


meane that theſtarres moue, but not the {kie 
Schollar 
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Schollar. Thats fully improued before. 

Maſter. If it werenot, I myghte reaſon with him thus: 
Seyng he affirmeth as reaſon inforceth him, that the'ſtarres 
do moue, and will not confeſle that the {kye rurneth round, 
then (as | declared before) oneparte of the {kye whiche is 
ouer oure headdes , is nearer to the carthe then the bothe 
endes be. 

Schollar. That appeareth plaine, excepte hee wolde aye 
agai aſt all rcaſon, that the earthe were.as largeas the{kye. 

a1 e9umze Maſter. Yer thoughe hee woulde ſaye ſo, my reaſon ſhall 

«24inſt the proceede in full ſtrengthe, ſyth ſome partes of the {kye by 

flatnefie of his meaninge muſte needes bee farther from vs then ſome 

med other. Therfore | frame my reaſon thus : All chinges that 

or nxime. Men can {ce , ſeeme preatteſt when they bee nygheſt ynto 
menne, and the farther they bee from their ſight , the leſſer 
they ſhewe. 
\ Schollar. I thynke no man ſo childiſhe to way that. for 
cuery hower our ſighte doth ap proue that it is fo : if we ſee 
a man a farreof, he ſcemeth no bygger then alyttle child: 
and a greate ſhippe farre in the ſea , dooth ſhewe no bigger 

.- thenacrow ſometimes. 

The minor, Maſter. Then takinge that for a maxime in argumente, 
[ annexethis minor,that the ſtarres mouynge in. that ima- 
gined flat { kyc, are molt nighelt to vs, when they bee ouer 
our headdes: and they arefardeſt from ys, when'they be in 

The concty the caſte or in the welte : wherelore | inferre the concluſion, 

ian. that the ſtarres multe ſeeme greateſt, when they be ouer our 
heddes:and they muſte ſeeme muche lefler , when they bein 
the calte or welte. 

Schollar. This cancluſion.is plainlye alle . for our eyes 
doo teltifyethe contrary, {yth alwaies the ſonne,the moone 
andthe ſtarres doo ſeeme greateſt at theryſingein the eaſt, 
and at their ſettinge in the welte . And they ſhewe 1malleſt, 
when they be ag I ouer our headdes. 

Maſter.It the concluſion be falle,and the argument good 


as La- 
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es Lactantius can not comptroll it, then I maye obiecte ro 

him his ownerule: Necefle eſt falſa effe, quz rebus falſis 

congruunt.Jt can not be choſen but thoſe muſte befalſe ſen- 

tenccs that doo agreewith falſe matters . and ſo muſte they 

needes bee falſe premitſles, that do inferre a falſe concluſion; ; 
Scholar. In good faithe | thinke nother Lactantius , no- 

ther any man els is able to auoide this reaſon, except he will 

auoide that fonde opinion of imagining a flatte {kye, and 

the ſtanding of theſamevnmouable:yetif anye man wolde 

faye, thac the heauen were ſquare,or of any other forme of 


An other re 
ſon by auoi 
ding of em- 
ptines Whis 
che nature 

Cannot bere 


How might! aptly reproue their opini9,if thei willaffirme 3 
farther,that theſkye with ſuche a forme doth moueround? 
for by ſo ſaying they mighte ayoide the'datiger of this laſt 


Inconuenience. ps dented. 
'. Maſter. While they mighte ſeemeto auoideone danger; 
they fall into an other:as for a proofe. I tpurne thoſe figures 
round, wherby in deed it appeareth,thateucry part of them 
keepeſtylltheyr owne diſtaunces vnchangeably frome the 
cefitre; but yet is oneparte more'nerer the centre then an 
other parte is , and euerye parte in their turning ſeemeth to 
deſcribea circle about the centre,eche circle in Done accor 
dins tothe diſtatttce of that parte whereby it is delcribed, 
and fo the greatelt circles ate madeby the extreame angles, | 
of cuery figure. HE 

-" Scholar. All chat js eaſily perceaued,at the firſt ſighte in 
tournitig theFguresabvuite, © 
Fe $f Maſter. 


The thirde 
reaſon for 
&PE ROKING 


\ 
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Maſter. Then if the heauen bee cornered , it maye haue 

no leſſe roome to moue in, then the compaſle of the ytter- 


moſte circle doth require. 


Scholar. That appearerh certaine, for els it woulde (taye 
by thoſe corners , or els break the corners in the tourning, 
wherof nether is to be fantaſied but of fools, whoſe thoughts 
are pardonable in all thoſe that refuſe not their comon fe- 
lowſhippe,but not in other, although for their woorthines 
they might be Wardens of that company. 

Maſter. Then if for their motion they require ſo large a 
circle,as may compas their corners, there appeareth yoyde 
roome againl(t euery {ide,in which roome what ſhal be ſet to 
auoide emptines, which nature cannot beare* 

Schollar. Let them anſwere that lyketh that phantaſy,for 
I can imaginenothing, except I ſhuld name A yre, but that 
by his nature can not aſcend {o highe. 

Maſter. You gelle well, that it muſte be ſome ſubtile and 
liquide thinge, that might change his placeas faſt asthe hea 
uens do turne:for in turning,the corners will come anone 
where the emptjnes is now ,and ſo ſucceſsiuely eche chaunge 
place with qther. but Ayer you ſay cinot come thither, ſith 
it may not aſcend ſo highe:the lyke may you ſayeof fierand 


water,and muche more of thearth. Againeif they could al[- 


cend, how ſhuld they pearſethrough the ſubſtance of thehea 
uens*beſidethat being elementes ,and therefore corruptible 
and {ubiecteto daily alterations ,they are yumeet to. be mat- 
ched with the ynchangeable ſubſtance of the heayens. _ : 
Scholar. This is reaſon inough againſt that imaginatio, 
ſich nature can not ſuttre it.to bee emptye,andnothinge cls 

but part of the { kyecan {upplye it. — 3: 
Maſter. Yet conſidre farther: ſyth che motion of heauen 
of all other muſte hee iudged the moſte {wifteſt , whiche._in 
24. howers dooth runne [> largearace, that is manye falde 
greater then the compaſle of all the earthe,ſo that euenyþho- 
wer it runneth many thouſand miles, dooth notchis ſwyke 
EY mo- 
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motion require that forme; which is of all other moſt apte 
for mouing*s doth it not repugne toſuch formes as be full 
of corners,+ therfore vnapt ro moue ſwiftly or vniformly?7 
\Sc.]t appeareth plain madnes to dream ones the contrary 

Maſt. Then all men know that as cornered bodies be moſt 
vnapt for to run;ſo is a round globe moſt apt for all other. 

Sc.Euery comon turner can {kil in$reafon,+ know a litle 
altcring of the one ſide, maketh the boulto run biaſfle waies. 

Maſter. It the reaſon be fo plaine that common artificers 
can { kyll of it, it wereto great a folly for learned menne to 
doubre of it, | 37 | 

Scholar, They that doubt of it,neuer waied their opinion 
with any reaſon;as I maye thinke,for theſe r eaſons ſutfice to 
perſuadeany man. 

Maſter. Yet ones againe way this for the for me of heauen. The fourth 
ſich it incloſeth all thinges, and is the greateſt of all other, 7440" for | 
were it tot meete that it Thuld haue the greateſt forme which *###"ic+ | 
is molt large and apte to compas andincſoſe all others 

Schollar. [tis bothe meete and neceſſary alſo. 

Maſter, Then is it well knowen of yonge {chollars in geo- 
metry, that as of all flatte formes of like circumference,the 
circleis the greateſt,ſo of all founde formes of lyke cireuite 
the Globe is moſte largeſt, and therefore moſte apteſt for 
the forme of the {kye,whiche incloſerhall thynges that man 
canne lee. | | 

Sch.]I myght be aſhamed to demaunde anye more profe 
for the roundnes of heauen or his circularemotion,yet are 
the reaſons ſo pleaſante, that I delite miiche in the hearinge 
of them, and therefore canne bee contente to imploye as 
muche time in hearing them, as you thinke good to beftow 
in framynge them. 

Maſter. I coulde occupye you ſo a greate tyme : but } 
thinke it not belt to ſtaye thereon to longe, ſyrh wee haue 
many other matters to proove, and at other tymes we maye 
talke hercofagaine, Theſe reaſons m—_ you haue __ 

| I+ QOo 
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do proue not only that the motion of heauen is round, but 
alſo that the rounde forme doth beſt agree to the i{kye, for 
largenes of capacitye,for aptenes in mouing,for auoyding 
of emptines, and for the iuſte appearance of the ſtarres in 
yniforme bignes,whiche ] thinke {ufficientefor this time. 

Schollar. There be twoo thinges by the waye which I de- 
ſire muche to heare more largely declared:the one is for the 
appearance of ſtarres, whiche ſeeme mote greatelt at theyr 
rilinge and ſettynge: the other is , for the auoydinge of 
emptines, whiche as I haue often hearde, ſo woulde [ gladly 
ones ynderſtande. 

Maſter. The firſte of them appertaineth to perſpective, 
and the ſeconde vnto naturall phyloſophye , ſo that bothe 
doo requyre an other place and tyme : yet bicauſe | haue 
alleaged it for this preſent matter,although the reaſons why 
itis MG not well here be repeted, yet that itis ſo, ſhall be 
brefely declared. Ina myſtie morning as you walk,all chings 
T4. WES © 5 — that you ſee , ſeeme 


i pan PF. _- _ 


Mn "FO EL. greater through the 
fx | myſte,thenin deede 
they be. a pennye in 


4-1 broader then it is , 
= -| and the deeper that 
Z S>—7 1 =— =] it lyeth, the greater 
it appeareth:ſo the Sonne and the Mone and all other ſtars 
being nigh to theearth,do ſhew through the yapours that af 
cend fro the ground,and therfore appear greater then they 
be: if the vapours be many,;the ſtarres ſhew the bigger:the 
cauſe is,the interruptis and reflectis of the ſight beames by 
the vapours # the water.s like is the cauſe in Gin throughe 
glaſſe, which occaſioned weke ſights to ſeke aid of ſpectakles 
Sch. Many vle that aide,that know not the reaſon thereof. 
Maſter. So manye drawe water at a plompe , that knowe 
not the cauſe, why the water dothe aſcend, whiche is onlye 
X nes 
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natures worke to auoideemptines. And many men vſc hel- 
lowes to blow the fier, whiche know not the reaſon of their 
firſte inuention,and therfore cannot mende them if they be - 
hard to draw.many men alſo draw waters by fountaines hi- 
oher then the ſpringe, yet {cw of them do knowe what is the 
reaſon of their woorke,and therefore fewe canne amende it, 
if thefaulte be any thinge doubtetull. A greatenumbre of 
otherlyke thinges coulde] ſhewe, where natures abhorfuL - 
nes to permitte any emptines, doth caule (traunge effectes, 
in thinges thatare vicd of many men, and well knowen of 
fewe men. But as it appertaineth not to this place to dif- 
courlelargely in thoſe matters , fo an other tyme ſhall ſerue 
for them. And nowelette ys proceede in oure purpoled at- 
tempte, to ſee what proofes I can bringe for the roundenes 
of the earth: wherein ] will beginne with a diſtribution dif- 
junctiue, containynge many opinions touching the forme » juers opi 
of the earth:and echeof them will I ſubſtantially improue, nions of the 
faue that onlye whiche affirmeth it to bee rounde, and that frm % 
will ] ſo fullye approoue, that I doubte not but you ſhall " _ 
thynke your ſelfe tullye ſatisfied . Som menne conlideringe 
that as for the {kie no forme was fo meeteas around form, 
bycauſe of his {wifte mouinge, ſo for the earthe whiche 
Randeth fo {teddilye, they iudged no forme ſo meete as 
>. Aa Lubeforme, which they eſteenied moſte 
>> ſtable of all other: and therefore manye ws, 6,tun 
Zz aunciente Philoſophers by the forme of i pitured 
A a Cube dydde ſecretely fignifie conſtancy ſanding on 
-Z and ſtablencs: and contrarye waies by the © pes 
Z torme of a globe they expreſſed changable 
| alteration, and continuall mouing. 
Scholar. That I may perceaueby the placing of Fortune on 
arouling globe, in token ofhir inconſtancy + voluble chan 
vinge. And therefore haueI often phantafied , that dice, Why dice 
whicheis the image of Fortunes inconſtancye,and fſerueth ror 
onlye for fortunes playes , OP OInTn haue beenc made jo 
"4+ els a? 
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in ſormeof a Globe , for they are as ynconſtant as fortune 
hir ſelfe. 

Maſter. Ther ſeemeth in Fortune two diuers natures, the 
one is lyghte and alwaye flickerynge,the other is heauy,and 
therefore more ſtable, ſo that ofte tymes we ſee them that 
haue a lyghte and pleaſaunte fortune, as lightlye leele , that 
they lyghtly gayned : but where heauye fortune ſetteth hir 
foote, icldom can ſhe be remoued,hir ſteppes are ſo (tayed: 
but to expres more exactly the nature of the cube relembled 
in the dice, bothe in formeand in effecte , you ſhall marke 
well the meaning of that olde prouerbe : Jacta eſt alea, The 
diceis caſte.or Be lotte is drawen.or fortuneis pa(t.by whi- 
che ſaying is declared, that the thinge that is ones done,can 
neuer againe be yndone,although it may be altered,and fo 
coſtancy in that appeareth moſt certein. for as your chance 
on the dice beyng ones calte,you multe be content to ſtand 
toit: ſo fortune when it is paſte, can not bee altered, And 
thatis the cauſe why all men vie to ſaye, when they expreſle 
their ſtay imnng Suche is my fortune. Yet many learned 
men put difference betwene chaungable chaunce,and ſtable 
fortune, callyng the firſte Fortuna , and the other Fatum : 
ſo that deſtiny is ſtable,though fortune chaung right often, 
But thus I forget our purpoſed intent, with ſo many digreſ- 
{ons of other bye matters. | 

Schollar. I founde no faulte nor thought no tyme loſte, 
ſyth the matter is pleaſaunte and ſomewhat to our purpoſc, 

Maſter. Well, this was their imagination, that thoughte 
theeartheto be of a cubyke forme, for that they iudged it 
the molt ſtedfaſt form. | 

Then an other ſorte deuiſed a three cornered forme like 
A rygge forme. he rygge of an houſe where 
EPI PET ET tone ſyde lyeth flatte , and the 
other two leane a ſlope. And thys 
ſorme they iudpged better for roo 


"oats WON cauſes, Firſte they thought that it 


was 
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was moreſteddy thena cube form, bicauſe it hath a broader 
foote,and a leſſer toppe:and ſecondly ſor that they cthoughe 
ita morcapte forme to walke on,and more agreable to the 
nature of the earth, wher ſome times thereryleth highehils, 
and ſometime againe men may ſee greate vales deſcendyng, 

Schollar. This imagination 1s grofle inoughe, | 

Maſter. And fo grofle is the judgement of them that fo- 
lowe not, or ſecarche not for true reaſon , but content them 
ſelues with alyghe conceaued fantaſye, 

Schollar. And in this they be deceaued,that they accompt 
this form more apt to walk on:for the flat of the cube is plai 
ner,*therfore more apteto walk on, then is a ſlope ground, 

Maſter. It the ſyxte parte of theearthe were onlye inha- 
bited,then woulde it appeare fo in deede: bur if you $0 any 
farther, then haue you vnapte plaineſle to walke on in theyr 
imagination, whiche go ſo downe righte,that they do feare 
fallynge. Againethey thinke this Rigge forme meeteſt for 
the (tanding of the ſea,and for running of riuers:forinthe 
fyrſte forme, if the ſea ſhould reſte on the ouermolt plaine, 
then wolde it ouer runne all that plaine , and ſo flowe oner 
all the earthe:where as in this ſeconde forme it mightereſte_ 
about the foote of the earthe, and yet the ſlope cifrng wyll 
not permit it to ouer runneall the earthe. And fo for riuers 
if there be no ſJopenes (as ina cube there is none) then can 
not the ryuers runne well. 

A thyrdelecte thinkinge to amende A playne Flatte,” The thyrde 


theſe bothe, imagined the earthe to be =====_xrn_———_—z_y | 99% 
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laine and flatte : for ſo they fantaſied F—== 


that it wold re{t moſte {teddilye,and fo ——— 
was it very eaſy to walke on. 
 Schollar. We aremore beholdynge  _ 
to thoſe men, for deuiſing our eafy wal- = 
kinoe,then we are bounde to them for their wiſe doctrine. 

Maſter. The tourthe ſecte,fearyng fealt by this opinion The fourths 


they ſhouldeleeſe the ſea and all other waters, imagined the opinion, 
K.iitj, forms 
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of the third 
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forme of the earthe more apte to 
 holde water, and deuiled it hollow 
lyke a bolle. 
Schollar. Thoſe men'were yerye 
| | ſtudious for ſtaying of water,more 
then they were for framyng of their witres, 
Maſter. Yet this yaine follye didde ſeeme to them orea te 
wiledome. | 
Schollar. Saue that I do credite your report, I wolde ne- 
ucr haue thoughte, and muche lefſe haue beleued , that euer 
anye {uche madde imaginations hadde bcene phantelied of 
anye men, 
laſter. Who lyſteth to ſee the monſtruouſe opinions of 
ſluche dreaminge doters , maye reade them often touched 
in Ariſtotle his naturall bookes, and aboundantly in Plu- 
carchehis boke De philolophorum placitis.and in Calene 
and Euſebius in bokes of the ſame matter peculiarly writen, 
But theſe 4 opinions which I haue here reherſed, are briefly 
noted in the firſte boke of Cleomedes {phere,though not in 
like ordre: and ſaue that in the ſeconde opinion iudge his 
printe corrupt,and that for Tvyzpead3s, I do reade and tran- 
{late mewepredtas: as it may well be oathered by his owne con- 
futation,which will not agree ſo well for contuting al ſtiple 
formes or ſpire formes, but as mens judgment ought to be 
free,ſo it any mi liſt to folow$ print, | wilnot withſtid him; 
Schollar. Although ſome of theſe opinions are ſo groſle 
that they neede no contutation, yet | —_ you repeate the 
Cs 


_ confutations that Cleomedes doth v | 


Maſter. Iam well content, and better pleaſed to alleadge 
them in his owne name, then to aſcribe them to my ſelfe,for 
diuers cauſes. Firſte he beginneth with the thirde opinion, 
and reproueth it thus. If the earthe were flatte and plaine, 
then ([hould allnations haue one horizonte : for in a plaine 
farte forme, there can be no iuſte cauſe of alteration of the 


Horizont, 
& cholar * 
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Scholar. That foloweth moſte certenly. | 
Maſter. TT hen muſt the Sonne and Moone and all other 
{{arres riſe to all people, when they riſe to anye one, and (o 
muſte they ſette (eche one in his courſe) to all men at one 
inſtante. Schotlar. That will followe alſo. 

Maſter.It the Sonneriſe to all men at ones,and ſette like- | 
wayes at one time,then multethedaye beginne to all people 
at ones,#all nations mult haue night at one time preciſely. 

Schollar. That is falſe as all men confeſle: for at Hieruſa- 

Jem (whiche is well knowen) itis day thre houres ſoner then 
with vs,and ſo is it nyghteſooner by thre howers alſo. Bur 
in Calecut (as learned menaftirme,and trauelers thither,do 
confrme) itis daye 6, howers ſoner then with ys, and itis 
night 6. howers ſoner to them againe then to vs. 

Maſter. Your ſayinges are true if they be well taken:but 
and if this concluſion bee falle , as it is in deede,then mulſte 
that opinion be falſe, whereof this concluſion is inferred. 
| Schollar. So doth it well folowe,and is fully prooued. 

Maſter. One {tronge reaſon for the yarietie of howers 
is gathered by the eclipſes duly obſerued,and namely of the 
Moone;,, for as it happeneth at oneinſtance of time, ſo is it 
not onchower to all nations. As for example; This year af 
£556,the ecliple of the Moone ſhall be with vs the17 day of 
Nouembre at3.of theclocke in the morninge, and to them 
at Calecut it ſhall beat g.of the clocke in the morning: yea 
we ſhall ſee the Mioone in the ſouthweſt, and they ſhall not 
ſee her at the ſame inſtant, for ſhe will be to them vnder the © 
horizontein the northweſt. like waies in the yeare of 1562. 
there ſhall be a great eclipſe of the Moonewith vs, whiche 
ſhall endure aboue three houres and an halfe , and yet ſhall 
they at Calecut ſeeno part of it, by reaſon that the Moone 
ſhall be farre ynder their horizont before that eclipſe begin. 
Andinlyke manner this laſte yeare 1555. was there a greate 
eclipſe of the Moonethe fifte daye ot June , at three of the _ 
clocke inthe morning,yctin Calecut there was none cms 
| £cnc 


Examples, - 
of eclipſes; 


Au other re 
proft of the 
flatnes of 


the carthe. 


Che thirde 
eonfutatio! 
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ſeene then,for the Mioone was ſet vnder their horizont two 
howers almoſt before the ecli plc began, But inthe yeare of 


46:3 


«351.4rhen we had theeclipſe of the Moone at g.of the clock 
at night, the20.day of February, they at Calecut ſawe that 
ecliple at thre of the clockein the morning the nexte daye, 
as the Portingales that were there can teftitye, Wherby it is . 
manifeſt, that their Horizont doth not agree with ours,and 
thereof doth it folowe that the carth is not flatte. Butnowe 
to returne to Cleomedesagaine,(vnto whoſe wordes | haue 
added butthe examples of the eclipſes )his feconde reaſon 


again(t the flatnefle of the earth, is this, 


It the earth wereflatte and plainein forme, then the Pole 
mult needes appeare at one height to all parts of the world, 
and the artike circle (which incloſeth the ſtarres that neuer 
ſet) ſhuld be but one to all nations. But bothe theſe thinges 
appeare plainly talſe:tor as ynto vs about London the Pole 
is nottully 52.degrees highe,ſo it you go northward, you 
(hall ilyndethe Pole to riſe higher and higher, till it bee tully 
$99.degrces highe. andin going ſouthward, the eleuation of 
che Pole waxeth leſſer and lefler,till you cometo the middle 
of the earthe ynder the equinoctiall, where the pole is ofno 
heighc,but is equall with che Horizont. Allo in all theſe pla - 
ces, you ſhall haue ſeuerall arctike circles, | 
Scholar. That mult needes folow the diuerlitye in the ele- 
uatio of the Pole,as it hath been ſufficiently declared before 
Maſter. As the firfte improbation doth reproue the flat- 
nes of the earth betwene caſte and welte, bicauſe it regarderh 
chicfly theriling and ſettyng of the Sonne and other tarres, 
and their courle betwene cafte and welt,ſo this ſecond con- 
tutation improueth the opinion of plaineſle betwene ſouth 


and north. So doth it folow , that the earthe is flatte nother 


one way nother other, but bothe waies hath ſome certain ri- 
fing , which anon I will proue to be a iuſte roundenes. 
A thirde reaſon is alleged by Cleomedes, touching the e- 


qualitie of daics to all nations, which ſhouldeof neceſlirye 
tolow 
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follow if the earthe were flatte,and all people had one hori- 
zonte, but bicauſe it is fo little diſagreable from the fyrſte 
rcaſon of one Horizonte, and one ryme of rilinge and ſet- 
tinge of the ſonne, ] have ioyned them bothin one, as be- 
foreir dothe appeare. T heſe thre reaſons are plaine inough. 
T he fourth reaſon whiche Cleomedes doth make, is not ſo 
ealye,yetis it as certaine as any of the other:and therefore I 
will ſhewe you what it is,ſeyng you deſire to heare his owne 
arguments,although I determined before to allege ſuch rea- 
ſons only, as myght appeare ealy to vnderſtand. 

Scholar. It it be not over muche obſcure,it may plcaſe you 
to declare it in themolte playneſt forme yecan. 

Ma. I will only alter his ordre in the propoſitions,adding 
that wich is noteaſye to be gathered, to makeit theeaſier to 
your vnder{tanding. This is it. 4 

If che earth were plaine, it ſhouldefolowe, that the whole +3. 6.1, 
diameter of the world from one fide of the {ky to the other, confutation = 
ſhoulde be but 100000.furlonges;that makethi2500 miles, 2th*<plain 
which ſaying appeareth ſo ablurd, thatno man will graunc _ 
it. but it any man wold do it,this argument folowing ſhall — 
colute him. Fir{t cherfore I reaſon thus. If the earth be plain, | 
then al places in theearth ar as far aſonder as their Zeniths, 
or Verticall pointes bein heauen. This maxime muſt adde 
ynto Cleomedes,to make his reaſon the more plaine. 

Scholar. But this maxime do I not vnderſtande, wherfore 
I befeeke you both to proue it, and declare it. 

Maſter] am content, | 

- Youknoweby the former treatiſes, that the Zenith is the 
pointe right ouer the headde of any people, whole Zenith 
itis: whereof it muſte{olowe that euverye diuers place in 
earthe, muſteneedes hauea ſeuerall Zenith in thel\ kye. 

- Scholar. That is plaine. 

Maſter. Then imagining the earth to be flatte, theſynes 
that dooth aſcende from any twoo places , ynto theyr Ze- 


nithes inthe{kye, muſteticedes be paralleles, as here in this 
picture 
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| picture doth partly appears 
forift the circle be lt for the 
{kye, and the flatte ſquare 
within it for the carthe, then 
fake two places in the earth, 
as AandB.thezenithto A 
is C,* muſt needes be right 
ouer it,and therfore theline 
thatis drawenfrom A to C, 
muſtbea juſt plumb line, & 
perpendiculare to the flatte 
earth. And likewaies the ze- 
nith to B is D, which multe 
necdes be riohte over it, and therfore the line that ooeth fro 
DroÞB, mute neceſlitye be a perpendiculare and plumbe 
line to the flatte earthe alſo, Then it bothe thoſe lines be per 
pendicular to one flatte plaine, or to one lineftandinge for 
that plaine flatte , all che angles that they bothe doo make 
with the thyrdelyne A-B , muſte bee righte angles, accor- 
dinge to the definition of a perpendiculer line. Nowe if all 
their angles be right, then are they all equall accordynge to 
the ſourthe grauntable requeſt in the ſeconde booke of the 
Pathway,that all righte angles beequall eche to other. And 
ifall their angles be equal,then muſt their matche angles be 
equall of force: wherby it doth folow. accordinge to the1g. 
T heoreme of the ſeconde bookeof the Pathway, that thoſe 
two perpendicular lines be paralleles,ſeyng that on-2 righre 


lines, as A C and BD, thereis drawen- a-thyrde ryghte 
line AB, croflewayes , and maketh;twoo matche corners 
of the one lyne, equall wyth the lyke twoo matche corners: 
of the other lyne. o 

Scholar. Hereby I haue not onlye gotten;the vnderſtan- 
ding of your proofe,but alſo I perceaue a farther vic in the 
 Theoremes of the Pathway,then I knewe before. TR 


Maſter, TI will proſecute my proofe. Syth thole twoo 
| lines 
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lynes bee paralleles , and equallye diſtaunte, then is there 
as muche ſpace betweehe A and B , as there is betweene' 


CandD. $218 | 193 lg 
Scholar. Thus is your maxime ſufficiently proued,and 
fully declared: for AB betokeneth the diſtauuce of thetwo 
places in earth ;and C D,ftandeth for the diſtaunce of their 
zenicths inthe {kye.. ? AR 74 
Maſter. Nowe- therefore will I retourneto Cleomedes 
argument. 'Theythat dwell at! Lyſimachia (Gin Grece)s thei 
that dwell at Syene(in the ſoithe parte of Boypte) haue be- 
tweene them in diſtarmce 20009; furlonges (that is 2500, mi- 
les) whereloreit muſt folowe: thar-their zenithes inthe {kye 
beno farther a ſonder, ſeyng they be limited by xwo perpen.. 
diculers equallye diſtaunte ; but it is well knowen hy good, 
proofe of in{trumentes , that Syene is ynder the Tropike 
of Cancer dire&ly, and Lyfimachia is: ynder.the hedde of 
the North dragon,which 2 places in the {kye are juſtly pro 
ued tobe aſonder thers part of the whole compas of hea+ 
wen, that is the firſt part of the diameter of the {kye, Wher- 
ſore if 20000 furlonges be the firſt parte of the diameter,the. 
wholediameter mult be but 100000 furlonges:' # the whole 
compas of thef kie muſte be-but 300000 tuxlonges,and .of 
theſe furlonges it is prooued, that the earthe contayneth 
in compas 250000. ſo is the heauen lyttle bygger then. 
the earthe in compas:whiche abſurditie maye eaſily be con- 
furcd by: the Sonne,, whiche in compariſon to the | kye, is 
a verye lytle parte-of it, and yet is bygger than theearthe 
mannye folde : whereby anye manne mae fee what ab - 
ſurditye foloweth that: opinion , to thynke that the earthe 
is flattes | ) 
Scholar. I'doo metely well vnderſtand this reaſon, but 
ſhuld better haue-conceaued it,itI had knowen the two pl2- 
ces whiche hee alleageth for examples ſake. Alize red- 
M, Then will [for your pleaſure make þ like argument by A 
example of 2 places which ar better knowen to engliſh men. 
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yoti knowe the caſtle of Arundell.- 


Scholar. The nameis auncient and famous, | 
Maſter. And Newe caſtle vppon Tine is well knowento 


You alſo. | 8 cholar. So 1s It, 


2Z 


Maſter, T'6 $0 the next waye betwene theſe two places it 
Arundel c4 is 20 engly ſh myles. And'the-Zenich ot Arundell caſtle 
Fe (whiche is the iuſte point of the latitude of it) is 50 degrees 
and3zo minutes, as ones I remembrerooke note of it inri- 
ding that waies. The Zehithalſo'ot Newcaſtle is from the 
equinoctiall 55; degrees,fo'is the difference betwene their ze 
niths 4 degrees and zo minures. Now(as I hauedeclared be 
fore) If the earthe be flatteand the perpendicularre lines bee 
paralleles and equidiſtant,that go vp trom:thele two places 
to their zeniths,then is 4 degrees and zo minutes, juſt equal 

in quantity to 270 myles, 
Sc.T hat is true;as'it is proued before inthe third treatiſe, 
Maſter. Y ou are farre deceaued: it is declared there 
that 270 myles in earthe, maſte an{were in proportion ts 
foure degrees and an halfe, and not that they are equall 
tooyther. | I | 
cholar. I perceaue mine owne' negligence in markinge 
the propretye of ſpeache. I ſhoulde haue ſayd,thar as foure 
degrees and an haltfe is the cight ſcore part ofthe whole com 


pas of heauen, ſo 270 myles is the eighte {core parte of the 


A B CD circuite of the earthe. 
TE7 Maſter. That is true: but 
yet theſe 2 partes areas farre 
ynequal in quantity as hea- 
uen + earthar ynlike in their 
compas,wherfore to the in- 
tent that fro henceforth You 
ſhallnot miſtake it againe, [ 
wil by lineary demonſtratis 
ſet before your eyes the de- 
claration and difference of 
them 
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them bothe more plainly then curiouſly. 

Here in this gure you lee two circles drawen vppon one 
centre, their common centrebeing Q,from which chere are 
drawen to the vttermoſt circle two right lines G& A,# GD, 
thele lincs do croſle thelcfſer circle in 2 pointes B and F,fro 
whiche two pointes ] haue drawen too paralleles,yntothe 
circumference of the greater circle, whiche two paralleles be 
B E,and C F. Nowe may I lay,that bicau ſe theſe two circles / , 
be made ypon one common centre, and twoo lynes drawer 
from that centre to the circumference of the both circles, 
bicauſe AGD is onecommon angle in them boche, ther- 
fore are therearche lynes incloſed betweene thoſe two ryght 
lynes lyke in proportion. | 

Scholar. I perceaue it well : ſo that if the arche lyne AD 
in the greater circle, be the ſyxte parte of ir, then is E-F the 

- arche lyne of the leſſer circle , the, ſyxte parte of his owne 
circle,inlyke manner. but yet that arche of the leſlercircle is 
not ſo greate as the lyke archein the bygger circle, 

Matter. Then what aye you of the arche B C, in com- 
pariſon to the arche B F, whiche bothe arches are betweene 
twoo lines paralleles*® 

Schollar. They muſte needes bee equall , ſeynge there 
3s iuſte as muche diſtaunce betweene EF, as there is be- 
tiveeneB QC. h RS 

Maſter. So maye you nowe perceaue what differcnceit is 
to ſaye,that two arches of two {cuerall circles,are like in pro 
portion:and to ſaye that they are equall in quantity. | 

Schollar. Nowel perceaueitplainly,that although 4 de- 
orccs and an halt (as your former realon did import)be like 
in proportion to the whole circumterence otheauen,as 270 
miles are in compariſon to the compaſle of the earthe; yer it 
fſolowerh not that they ſhould be equall togither. 
Maſter, Bur ſuppolynge the earche to bee flatte, 
then it ſoloweth as ] haue declared beefore , that they 
arc equalle in quantitye , ſeeynge bothe beetoken the 

oat f Lit, diſtance. 
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diſtant of one couple of paralleles. Arid the it foloweth,that 
ſeinge 4 degrees #a half is the four ſcore part of the compas 
18 of heauen,it I multiply 270 myles ( whiche is equall to it) 
' . by 80,therof willamounte thenumbre of myles that make 
the compaſle of heauen,whiche are 21600 myles. Nowe to 
+0 {know thediameter of it,] take the two receaued numbres for 


inſaying : if 22+ 
give z,whar ſhal 
21600 yeldecand 
thereamounteth 
687247 , whiche 
muſt be þ whole 
diameter of the 


ſkie, if the earth 


| were flatte, 
Scholar. That is to oreate an RS 
inconuenience for any man toak —=\,4 63,154 
| firm.for therby I ſeit wold folow | 
| that if wego any waye from our 21605 + 
| owne cuntry, 3436 miles, we ſhal 7 T+-t 


| com hard to the\{ky,which is to 151299 #9 £66 e874 , 
| childiſhe a fantaſye,fich not only oy wag Boy 
| reaſon, but dayly trauell decla- T paves, 
reth the contrarye. Againel re- 
| membre that in the thirde treatiſe you declared that the 
earthe was ſo muche in compaſſe, whiche muſte needes bee 
many fold leſſe then the heayens, whichear ſo farre diſtaunt 
from the earthe on every ſide. - 
Maſter. Thus are all Cleomedes reaſons aoainl(t the flat- 
nes of the earth fully alleaged,s ſomewhar largely declared: 
Now wil ] proceedeto þ confutatis which he ylech againſt ' 
 þ other opiniSs, folowis his own ordre. wherfore next doth 
| tolowe 
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folow the confutation of them'\which lay that theearth is ho 
lowe Tae 6h gainſt whoſe phantaſticall imagination The ronfy. 
he rea{oneth thus: It the earthewere hollowe as abolle,then tation of . 
ſhould the Sonne,the Moone and all Starres in their riſing tÞ* forthe 
appeareſoner to them'that divell in the weſte; then to them TTY 
that divell in the eaſte;whiche thinge is contrary to daily ex- 

perience. For declarati6 


oor” Bis Ei of which laying by line- 
/ \ et .'/ aridemoſtration Ithink - 
* / good todrawea figure, 
\ Brian, 
Q D 


_ 4 the force of his reaſon+ 
The vttermoſt circle of 
p figure doth repreſenc 
. theſkye, and the inner 
© moſt half circle ſtaderfx 
for þ imagined holow- 
nes of theearthe, « the 
halfe roundelet A B,repreſenteth the maſly ſubſtance ofthe 
earth,the rightline K L,cxpreſſeth the diameter of þ world, 
and therfore the right Horizont of theearthe,K beingethe 
eaſtand L the weſt, Now for explication of Cleomedes rea- 
ſon: If the earthe were holow, as herethe forme of itis:dra- 
wen,then when the Sonneis riſen , inthe eafte abouteB, it 
wold appeare to them that dwell in'the weltby B+ not wnto. 
them $ dwell in þ eaſtby A.for thebrow of the holow groud 
by C,doth hide the Son yet fr5 them,ſo $ he muſt aſcendas 
high as F,beforethey $ dwel in the eaſt by A: may ſee hym# 
Aoain when Son goeth dome, by this opinis he ſhuld et 
to them that dwel in the weſt by B,as ſoneashe-cameto. GC. 
by occaſion of the browe'of the'groundby D.and yet they: 
that dwell in the eaſte by A,ſhould ſee him agreatwhilelot 
ver: for that browe of grounde by D; wyllnot yet hynder | » | 
. their ſohte, vntill he bedeſcended as low as H.'So ſhoulde | 
they that diyell ii the welt ſee the Sonneſooneltin the more,. 
os | Life, nynge 


f 


Another 


yeproofe of ly 


the ſame 0 
pinion. 


126 THE POVRTH TREATISE OF 
ning,and they that dwell in the caſt ſhoulde ſee him lateſt at 


EUeNnINge, FOR 
Schollar. This thinge is ſo falſe, that euery chylde kno- 


weth the contrarye. 
Maſter. Yet of that opinion dooth there folowe farther 


inconueniency, as Cleomedes doth ſhew :for by this fanta- 


e, they that dwell in the ſouthe ſhould faves ar Pole 


more higher aboue ground,and ſo ſhouldaue a larger ar- 
Etike circle,then they that dwell in the northe,as by the ſame 
figure it may be declared. | 

Scholar. ] perceaue it well:for if I make K to be the ſouth; 
and L thenorth, then it appeareth in this form of the earth, 
that they which dwel in the ſouth by A,may ſee as low as H? 
and they that dwell in the northe by B, canne ſee no farther 
northe then G. whiche is ſo farre againſt reaſon and —_— 


- experience;that-it muſt needs appeare to bea yaine fantaſy, 


Vet dit 0- 

ther confu- 
tatid of the 
ſame opinid 


that bringeth fortheſo mad and monſtruous concluſions. 
Maſter. Yet doth there folow more fonde concluſions of 
it: for by this opinion all nations that dwell within that ho- 
lownes, ſhould ſee leſſe then halfe the ſkie,lefſe then halfe the 
Z.odiak,and leſle then halfe the EquinoGtiall, wherof it wold 
follow (beſide other ablurdities) that they ſhuld haue their 
nighte commonly longer then their daye, bicauſe that parte 
of heauen which they ſe is lefſe(eſpecially to them that dwell 
in the botome of that holownes)then that part which is yn 
der their horizonte; Yea they that dwell in the botome of 
that holownes,canne neuer haue their daye ſo longeas their 
tughte, bicauſe they do ſee ſo litle a portion of the 1kye, As 
a man that is in a deepe trenche or in a pitte, can ſee but a li- 


tle of the heauens, And thus hath Cleomedes {ufficientlye 
contuted thoſe two opinions: whiche kinde of confutation 
Ptolomye doth yſealſo againſt bothe thoſe opinions. _ 

Scholar, Then mult they needes be good: for as I heare 
all learned men ſay, Ptolemye is the father of that arte, and 


proucth all his woordes by trongeand inuinciblereaſons. 


Maſter 9 
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Maſter. No man can worthely praiſe Ptolemye, his tra- 
uell being ſo great, his diligence ſo exacte in obſeruations; 
and conference with all nations,andall ages, and his reaſo- 
nable examination of all opinions,with demonſtrable con- 
firmation of his owne aſſertion, yet muſteyou and all men 
take heed, that both in him and inal mennes workes,you be 
not abuſed by their autoritye,but euermore attend to their 
reaſons,and examine them well, euer regarding more what 
is ſaide, and how it is proued, then who ſaieth it:for autori- 
tie often times deceaueth many menne;, as hereby and by ir 
Cleomedes it ſhall appeare, whoſe argumentes in confuting 
the other two opinions ar nothing ſubſtantiall;which chan 
ced other bicauſe he ſawe the fondenes of theſe opinions ſo 
oreat,that he ſoughtno great reaſons to confute them, other 
els haſtinge in his writinge cauſed him to vſe the leſle dili- 
gence in tramynge his reaſons. but nowe will I repeat them. 

If the earth were of cubike forme,then ſhould all nations 
haue ſyxe howers daye ay ane" 18 howers nyght,ſeing ther 


berounde about the cube four ſides, ſo that on eche of them 


the Sonne ſhoulde ſhine 6 howers only: this is a yery weake 


argument. v4 | 

- Schollar. Yet vnto me it ſeemeth a ſtrons reaſon: for (e- 
ing that the Son doth go round about the Tie and aboute 
the earth alſo iuſt in 24 howers,it muſt needs folow that he 
ſpendeth only 6 howers in euerye quarter:and a cube hathe 


Autority of 
Writers» 


Cleomedes 
argumente 
dgdinſt the 
firſt opinid+ 


bit four ſydes in his compaſſe,(althoughe it haue 6 ſides in 


all)wherfore in mine opinion it is well concluded, that euery 
one of toſe four ſides, doo ſee the Sonne 6 howers jultlye, 
Maſter. Often haue I readde in Galene , and more often 


haue I ſeen it by experience, that better it is for men to want - 


all arte of reaſoninge cleane; then to haue fuche confidence 
in a meane knowledgrherof, that may occaſion them to de- 
ceaue them ſelfe, and to ſeduce other. Youare fully perſwa- 
dedthat this argument is good: whereby it appea reth that 


you eſpied not the want of that meane propoſition, whiche __ 


L. Thor ſhould 
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ſhould make the argument good, which muſte be this:chat 


every quarter of the ſky,agreeth to one quarter of thearch. 
Schollar. That not only 1 thinke to be true, but your ſelle 
affirmed it alſo before this time,as a true ſentence. 
Maſter. And fo will I doſtill,aftirming it of the true ſorm 
of the earthe,but not of this imagined cuibe forme. 
Scholar. Why,is there anye difference in the quarters of 
any formes* is not a quarter of a cube che fourth part oft, 
as well as a quarter of a Globeis þ fourth part of the globe? 
Ma. Yes, but yet doth notthe quarters of the cube fo agree. 
with the quarters of a globe, as the quarters of two globes 
* agreetogither, 
. Scholar. That I vnderſtand not-. 


Maſt. Then will I declare it manifeſtly by lineary demon- 
| B ſtration. Miarke theſe ft 


— 


| ures. Here youle firlt 
or the true opinion,z. 

circles drawven one with 
M in the other vpþon one 
. centre,and the ſame are 
— ec diuided into four quar, 
ters ech of them,ſo that 
the four quarters of the - 
lefler circle, BFG H, 
do anſwere agreably to 
the four quarters ofthe 
Sreater circle ABCHD, 
SOLE TE UL : ._ . - butintheſecod figure, 
wherethe cube is made in ſue of the earthe, the quarters/do 
notagree,as you may perceaue bythe draught of the right 
lines,agreable to eche fide of the cube: for euery ſide of che 
cube hath almoſt halfethe circle aboue his horizontallline; 
Wherforeif you wilt haueacubedrawen in a globe, in ſuch 
forte that the quarter ofcheone in copaſle (hallagree toithe 
Like quarter ofthe other,that cube multebe ſo great,chat his 


corners 
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corners may touch the 
lobe on eche ide, 10 
* muſlte it bee as greate a 
cube as maye bee made 
within that globe, And 
c lam ſure you will not 
fay that theearthe is (o 
- preatincompariſonto; 
the { kye. WU &, 
Schol. Now I ſe mine 
owne erroure, and the 
fault of Cleomedes ar- a 
- gumente, - T5913 - 
Maſter. Andif anye 
man wold excuſe Cleo- 
medes,he muſt ſay,that 
| . Cleomedes did mak« 
p reaſon againſt ſuche: 
| \  asaftirmed twoerrours 
at ones , that is the cu- 
bikeform of the earth , 
# the oreatnes of it allo 
to bee ſuche,as mighte 
_- touche the { kye with e- 
uery corner: bur if this 
had been his meaninge 
he might ealily have expreſſed it {o:but what ſo ever he ment 
he framed the confutation of the ſecond opinion in the like 
ſorte. {or this is his argument: + 4516041 
Tf the earthe beof a three cortiered forme, then ſhuld the Cloomsdbb 
Sonne ſhew $s houres iuſtly on eche ſide of it,and ſo wold it confiration 
be to al people 8 houres day,+16 houres night:which thing of the ſecd 
is to appearant falſe:{o can not that opinion be true.for de- 223%» 
claratid of this argument I haue drawen fir(t a circle for the 


ſky,and then a ſmall triangle formeD B F,ynto whole he ; 


Ptolemy bis 
confutdtion 
of the frrjre 
avd jeconde 
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ſides I haue drawen z ſtreighe 
lynes, repreſenting three ſe- 
ucrall horizontes . but it ap- 
peareth at thefir{te ſight; that 
eche of thoſe horizontes doo 
,contayne aboue them almo(t 
halfe the ſkye. So that in this 
7 quantitye of the earth, Clco- 
' medes reaſd takerh no place, * 
Y nother oenerally in any other 
'but one, where the three cor- 
ners of the earth may touch 
the {kye, for whiche forme I hauedrawenthe greate trian- 
le ABC. 
8 Scholar. Yet althongh Cleomedes argumentes bee nor 
fifficient to confute their opinion, that would ſay theearth 
/ere of any of theſe'/bothe formes,their opinion is falle ne- 
wertheleſle. thinke you not ſo7 
Maſter. Yes verely:for a weake conſutation of an yntruth 


doth not make that vntruth to become true. And bicauſe 


you ſhall not thinke that theſe opinions haue anye 
fire orounde, 1 wyll repeate Ptolemye hys confutation 
of them both, by one vnfallible reaſon. 

You ſee in bothe thele imagined formes of the earthe, 
that there can be no more horizontes, then there be ſides in 
the tygure, 

Scholar. That is certaine: for all that dwell on one plain 
ſide, muſt needes haue one horizont : wherſore if the forme 
of theearth wer four ſquare in his compas, then could ther 
bee but foter Horizontes , that waye ;'I ynderſtatide it 
betweene ecalte and weſte, and in all varieties there canne be 
bur ſyxe,ſyth a cube hath but ſyx ſydes:lykewaies in the thre 
cornered forme,there canne be but three diuers horizonts 
betwene caſte and welt. 

Maſter. You ſaye well, And ſeeynge all that dwell 
: L on one 
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on one plaine ſyde haueall one horizonte , they muſte haue 

dayall atone inſtant both for theſonne rilinge andallo' for 

the ſetting,ſo can ther be no more variety in the beginning 

and ending of daies,then there are ſides in the figure of the 
earthe, whiche by the br{te opinion mult be but 4, and but 

3 by the ſeconde opinion, w here as the contrary'is well kno- 

wen by dailye experience , as well as by reaſon , that euerye 

15 degrees in diſtaunce weſtwarde maketh the daye an hour 

later: and contrarye waies euery 15 degrees of diltaunce eſt- 
ward,cauſeth the daye to be rather by one howers ſpace. 

Sch. Thatis prouedallo before, in confutation of the third ; 
opinion,and namelye by examples of eclipſes.' But what it ' 
any wolde afftirmethat the earth were made of many flattes, 

as of 24 (for an example) betwene eaſt and welt, then ſhuld 

there beno more horizontes, then-there bee howers in one 
naturall daie,and yet ſo the difterence of howers could not 
confute them. 

Maſter. You muſt thinke that learned men canne as well 
marke the difference in euerye minute of an hower, as the 
common people can obſerue diuerſities in howers : yea the. 
learned obſeruations are more exactly taken the the 60, parc 
of a minut of an hower, wherlore ſeyng it is ſo well proued 
by ſondry obleruations , and eſpeciallye by eclipſes, bothe 
of the ſonne and the moone, that euerye mile diſtaunce be- 
tivenec caſte and welt; dooth make a ſeuerall horizonte, there 
can beeno other forme of the cartheaptlye aſſigned , but a 
rounde circular forme. And by the lyke reaſon, by the or- 
drely aſcending of the Pole, in goinge northward, and by 
the vniſorme deſcending of itin going ſouthwarde,it muſt |< 
needes appeare that there can bee none other forme of the 
earthebetweene ſouthe and northe, but a rounde forme allo. - 

Scholar. Nowe canneT ende your argumente of the di- 
ſtribution difiunctiue, whiche maye be tramed thus. 

The earth muſt haue ſome forme, either cubike, thre cor- bly ey! ; 

710O 


nered,flatte,or holow,or ſome ſuche lyke, other els around arguments 
| forme *\* || 


by diftribs 
t13 diſtun- 
ue. 


A roller 
formes 
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round by di 
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forme, but his forme ean not be cubike , nor threcornered, 
nother flatte,nother holow, nor anye ſuche lyke,as before is 
fully prooued,wherefore it muſte needes be rounde. © 
Maſter. It foloweth well. for it is not poſſible that in any 
other imagined forme of the earthe, the horizonres ſhould 
alter taward euery coa(te ſo vniformely,and the dayes differ 
ſo proportionably,the Pole to be elevate ſo ratably, or ta 
be depreſled fo ordrely,and all other appearances to anſiver 
ſo agreably. Yer ſome men (as Prolemy doth reporte) had 
inuented an other forme lykea roller, or a rounde pyller , 
whole endes fhoulde lye north and ſouth , by whiche forme 
alchoughe they thoughe none of the varieties of appearan- 


' ces myghte bee hindered, yetin that torme the eleuation of 


any oneot the Poles could haue but two varieties, for euer 
more it muſte appeare other ouer their heddes, as to them 
that dwell on the flatte eandes of that roller , or cls toall o- 
ther that dwell about the compas of the roller, it muſt (till 
on in their horizonte, ſo ſhoulde ther bee no (tarres 
about either Pole alwaies appearant aboue ground, nother 
all wayes hydde vnder grounde, bur all ſtarres ſhould ryſe 
and ſet to all them that dwell about the roller . And againe 
they that dwell on the flatte endes of the roller, ſhoulde haue 
but one Horizont, ſo large in diſtaunce of ground, as the 
whole rhicknes of the earthe is: all whiche imaginations are 
bothe well knowen to be vaine,s alſo eaſye to be confurced by 
the former reaſons,which ſerue ſo largely,that you can ima- 
gineno forme other then round, but thoſe reaſons will con 
fute it, wherefore your argument doth proceede well, 

Yet farther for the roundenes of the water alſo,and name- 
ly of the ſea, you mayeframe argumentes by the lyke forme 
of a ppearances: for where ſo euer you bee on the ſea , you 
ſhall ſee halfe the ſkyeiuſtlye, and the farther welt chat you 
oo, the later dooth the Sonne riſe;and contrarye waics the 
farther eaſte that you faile, the ſooner in the morning will 


the Sonne appeare to you.whereot 1 will declare yn: 0 vou 
2 10- 
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anotable example,and a juſte proofe. 
Imagine a ſhip ſwift of ſaile co be at the cape of Cornwall anexipleef 
ready to make ſayle towarde the welte directly , and to haye th* rokdres 
le of winde, it is poſſible that ſhe maye 40. 3 es 
a greatc Hale 0 , P | maye run'240 ,,, ſhip- 
myles in 24 howers:for Thaue beene act the triall ofa greater pe, ceur{e. 
courle,therefore F{peake (as men ſay) within my boundes: | 
alter whichrate ſhe ſhallrunne in 16 howers 166 myles. Now 
let hir hoiſe faile at theſonne riſing, and let the time of the 
year beſomwhat before midſommer ,or litcle after,when the 
Artificiall day {rom ſonne riling to ſonneſettinge, is 16 ho+ 
werslonge:by this meanes atthe.end of 16 howers, ſheſhall ' 
be weſt of the cape of Cornwall where ſhe hegan her courſe 
160 myles:and then ſhall the ſonne beat ſetting to their Gohe 
that dwell at the {aide cape , but the ſhippe Fall tle. 
Sonne aboue foure. degrees hyghe at- that inſtaunte, by 
reaſon. that ſhe dydde _runne with, the Sonne , and chat the 
roundenes of the ſea doth chaunge the horizont ſo many 
degrees in169o myles. EA bet Ys | 
8cholar. Alchoughe this, example bee, pleaſaunt, yet if 
paſlech myrne vnder{ltandinge, ſich that] beleued hitherto; 
accordinge to your former dottrine, thatz6o myles would 
not haue altered any waics three degrees, leyng 60 myles dg 
anſ{were to one degree. '; | 
Maſter. That fayinges true all, wayes for the eleuation 
of the Pole, for going betwene ſouth and northe in all pla- 
ces, butfor going betwene ealte/and welte, it ſerueth onlye 
for the myddle of the worlde,,/-that is vnder the Bquino- 
ctiall circle ; and:in all other places, the farther you bee 
from the Equinoctiall , the tewer,myles an{were to eche de- 
oree,, by reaſon. that the paralleles growe;lefler ſtyl to- 
warde the Poles: : yet the:leaſte of theym' is dyuided 
into thre hundreth and ſixtiedegrees as well as the oreateſ?, 
whereof hereafter | will inftrudte you-more exactelye . in 
the meane ceaſon , . you ſhall ynderſtande;that for the lati- 
= | NLi, | tudg 
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How many 
| myles din- 
| ſwere to 4 
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| coadſte of 

| Englandes 


A lzke exa 


| pleofaſhip 


| Pegs courſe, 


tude of the cape of Cornewalle, euerye degree requyreth 
onlye 37 myles:whiche beynge multiplied by 4,maketh bur 
148:and therefore | ſayd aboue 4 degrees did anſwere to 160 
myles, as the truthe is, | 

Scholar. Nowe I perceaue ſomwhat better the reaſon ther 
of by the proportion of the parallele circles in the Sphere. 
and ſurely this proofe is pleaſante,and eaſyeinoughe to bee 
tried. 

Maſter. A lyke example may this be. Suppoſe at the ſame 
tyme of the year when the day is at the longeſt, that there is 
a ſwiſte ſhippeat the weſte pointe of theifſe of Iflande,wher 
the longelt day is-20 howers from Sonneriling to ſonneſet- 
ting,in thoſe 20 howers, that ſhippe might ſayle weſtwarde 
200 myles. Then conſidering that at that latitude whiche is 
aboue 63 degrees,there an{wereth but 2> miles to a degree. 
when the ſhip is at the enide of his courſe, the ſonne will fette 
to them that bee in Ifſande; and then ſhall che ſhippehaue 
the ſonne > degrees and almoſt a halſe,aboue the horizont, 
(which maketh halfe an hower ir-time)ſo that by the round 
nes of the ſea, they hauechatmged their horizont ſo much 
in twentye howers ſaylinge.' Nowe turne his courſe and ler 
the ſhippe haue like wind homeward againe the nexte daye, 
and let him make faile at the ſonne ryfinge, then ſhall it bee 
after ſonne ſet halfean hower, before ſhe Tal ariue at the for 
mer porte : by reaſon thatthe ſonne ryſſe halfe an hower 
later to the ſhippe , where fheewas in the weſte, then it dyd 
to them at Ifſande:and therefore multe it ſet halte an hower 
rather at Iflande,fo hathe the ſhippe loſte halfe an hower, by | 


» 


comming eaftwarde againft the fonne. | 
Scholar. I vnderſtand that. As 15 degrees doth anfwerto: 
an hower , ſo = degrees atid a halfe makethhalfe an hower: 
wherefore if theſhyppe ſayleiuſte twentye howers,and that 
artificiall daye is inſt 20 howets longe, then ſhall they come 
to their port in {land halfe an hour after ſon ſerting,bicauſe 
| g 1t was 
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it was halfean hour after Sonne riſing in Iſland, before they 
bcoan to make faile. | R's 
Maſter. 1 his yarietie coulde not happen; except the wa- 
ter allo were rotundeas well as. the carcthe. And for farther ,, ,., 
proole ot the roundnes of the ſea, daily experience doothe. proofe that 
teache ys,if we wold diligently obfcrue it, howe that when the w4ter 
a ſhippe doth draw cowarde londe qut of the maine ſea; the *7%"**+ - 
lowe grounde doth not appeare at the firite ynto the ſhippe 
but the toppes of high hilles and cliftes;like waies'they char 
be on the londe and looketo the ſhippe, they fee the toppe 
of the ſhip fir{te, and after that, the maſtes, ſayles,and ſhratt: 
cles before they can ſeethe hulle, and body of the ſhip. Now 
] demaund of them that thinke the water to be flatte, what is 
it that letteth theſyohte , ſo that it cannenat as well ſee the 
lowere grounde from the ſhippe, or the hulle of the ſhippe 
from thelonde7 | 
Scholar. They can name nothing but water: for there is 
nothinge els betwetije them, hable to ſtay the fight. Bur then 
« peraduenture they will (aye, it is the waues of-theſea,whiche 
rile yeryehighe otten times . - | I Þ 
Mafter..T hat were to childiſh an anſwer, ith the lykedoth 
appeare,and that moſt exactlye,in a greate calme, when the 
ſea ſeemeth as plaine and as {\motheas a horde-: ſo thatthey 
muſte ſhewe ſor ſuch thing;as is higher between.them then 
any of both \ wither ho. RC is as quiete a$ can be. 
Scholar. Then-isthere nothinge but water. Bur thien ir 
ſeemeth to me, that'iF the water did riſe rounde,; the farther 
the ſhippe were from the lande the higher ſhe ſhguld be,and 
therfore the better myghte be ſeene; T:s {> £199 
Maſter. Your imagination hath ſmall ground of reaſon: 
for although theearthe and the water both-joyntlye-and !ſe- 
uerally bee rounde of nature,and therefore haye in deedtng; 
| place Phe then other in.their cirgumferente , yet all yul- 
oar men ſhall thinke by apparance that that place is highelt: 
wher thei ſtand,+ that{rochem on-eche ſydether is a round; 
| Mtn. deſcent 
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deſcente, vntill by imagination they come to the right con- 
trary pointe where their Antipodes be, whome they (hall 
thinkto be right vnder the, wher as thoſe Antipodes haue 
the contrarye imagination, that they dwell on the higheſt 
parteof the grounde, and that their ſea is hyghelt, and (o 
bothe deſcendeth compaſſedlye vnto the contrarye poynte 
to them againe. and thus euerye other ſorte of people think 
that they dwell on the higheſt parte of thelonde , and allo 
of the ſea, (if they dwell on the ea) and they (hall cthynke 
that bothe the ſea as well as the londe doothe deſcende from 


them eche waies. As in this circularre forme of the earthe 
and ſea , the menne that dwell 


by A, thinke them ſelues to 
dwell hyghelt of all other, ſo 
that on echeſyde of them the 
londe # ſea ſeemeth to deſcend, 
* therefore they iudge the ſhip 
thatis by B,to bee lower then 
they, where as that ſhippe,con 
trarye waies fſcemeth to them 
that bein it , to bee on the hy- 
gheſt parte of theworlde: and 
therefore they-thinke that the londe by A ,is lower then they 
are. Againe they that dwell by C,and the ſhippethat is by 
D,are of like imaginations,eche in his fantaſie thinking him 
ſelfe hygheſt., and the other lower. And fo of them that 
dwell by A and by C,eche meruayleth how the other canne 
. mp his headde downewarde: yet in deede none is lower 
then other, ſith e che of themis equallye diſtaunte- fromthe 
centre of the earthe,whiche is the loweſt place of all other. 
and therforenio waye is accompredlower except it be nearer 
to that centre, wherby alſo it may appeare contrary to your 
ſayinge, that although the ſea bee rounde, yet ſhall tot the 
ſhip ſeem to aſcend (till, bat rather ſeem to deſcend, thoughe 


in deed it doth none of both, but moucth circularly abour$ 
centre 
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centre.of the world,ſo that it, cannot aptly be called a righe 
motion, but a/compail ed mation rags a ſhippe maketh,ſaus 
that it is tollerably to be bornein vulgare ſpeache, bycauſe 
cuery [mallarche.of a great FI S-JEEREtD to.bea righrlyne 


' 


other reaſon more phylicall the geometricall,borowed out ;;,,,:1.4 

of naturall phyloſophy;which is chis:Seing that the water of the wa- 

is abody of vniforme ſubſtance,the partes of it muſt be of t*r+ 

Iyke conditionas the whole, bodye is; bur the. partes: of 

water dooth all wayes couette; a! rounde forme, (as wee-ſee 

in cuerye droppe that falleth from any thinge,or ftandeth 

on any thinge.) wherefore, of iuſte congruence the whole 

body of the ſea and water muſt needs couet the ſame forme. < 
Schollar, In.deede all droppes that fatt from the ayer 

.in a mylde rayne, when menne maye marke it, doo - 

fall in a rounde forme, and/ſo the droppes that fall from the 

$:1163 Min. caues 


Eraſmus 
Rhcinhold. 


— | . Another 
| | reaſon, 
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eaites of thehonſe, or fromany thitipels,yea and the drops 
of dewethat ftande yþpon anyeleanes of herbes , or other 
lyke thinge. fo hed | & 
- Maſter. Fora farther experience , fyllanye vyelſell brym 
fill of water, and you ſhall perceaueby-rryall, that'the wa- 
ter is higher over the myddle gf that veffelsmourh, then it 
is by the brimmes. Andagainepour out water on aborde 
or on a [tone, and you ſhalt {oonelee tharit will ſhewe in a 
round forme, atid will be deeper in the middle,then'itis by 
the fides. SIO 2721119 3D! | 
Yer farther reaſons there be alleged, whiche were to tedi- 
ouſe to repeate; but twoo'of them I can not omyrre,whiche 
are declared by Eraſmus Rheinholt a manne not onlye of 
oreate learning, but alſo '6f as greate honeſty in ſeekinge to 
profite all men by his trauaile, although ſometime hee wan- 
ted leaſureto examine fome of his writinges, as'it mayap- 
peareby one of thoſe two reaſons, whiche is this, 
By the longe courſe of euerye greate ryuer (fayth hee)'it 
miaye appeare that the water doth couet a rounde forme;els 
could ithotſo much file in roundnes,as it doth in running 
ſo longea courle. for exatnple he bringeth the courſe of the 
reate ryuer Danubius,which ſpringeth in the Alpes, 'bee- 
Fide VImain' Swicerlande,andentrith intothe ſea Buxine, 
aboue'Conſtantinople ;whicheis fromVimazez germanye 
myles, thatis zo degrees;whiche is the eightenth part of the 
whole circuite of theeatthe: whereby it muſe needes folow 
that the myddle of that ryuer'is higher then the fountaines 
or the mouthe, by 13 germanye myles' (that'is 52 englyſhe 
myles) in plumbe heighte. for declaration wheteof heema- 
kerh this demonſtration linearye , ſuppolynge AEB C;to 
be as one of the greateſt circles about theearthe, whoſe-cen- - 
treis D.this circle muſt beimagined fo topaſſeagreablyto 
the courle of Danubius ;that A maye repreſente the foun- 


«aines of it, and B themouthe of it , ſo E ſhall ſtand'for the - 


xyddle parte of the riuers courſe.and A E B,for the whoke 
| {2,000 courle 
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dro | _ -®*corrle, Now's it ſayd be- 

*-fore,thatbetwene A and B 

© are2o deprees,then if yorr 

- draw a rishtline from the* 

_*oneto the other, as heere 

| *youſe AFB,it will be16- 

——Jc wer vnder themyddle'gf 
© rhearche, bythelength 6f 
''/, thelineE F, whicheis al- 

"/ '- moſtethe 60 parte of the 

"2 Temidiamererof Þ earthe, 

' and maketliultlye 52 'en- 

57:whiche is che;60, part of | 


As.” 


olyſh myles, ſumwhac leſſe then 
the ſemidiamerer of the earthe; 
Scholar. This reaſon ſeemeth pleafaunte, but Tperceate 
notthereaſon of the iufſte quantityeof, the lyneE F. | 
"Maſter That dependeth of the arte of Sines and Cordes 
and is very certaine without any ſenfible errour , of whiche 
in.an other place ye muſtelearnethe vie. Andin deedas you 
faye , this reaſon is pleaſaunt,and theauthor miche to bee 
prayſed and loued, andas mucheis.it to be lamented, that 
the ſhortries of his lifewould not ,permitte him to haue're- 
coonifed his workes againe? wherfore thathe'can not do by 
preuention of deathe, I truſte ſome of his triendes will do: 
ſor althoughe they be but litle faultes, yet pittye it is that jn 
ſo good woorkes there ſhoulde remaine any litle ſpottes, as 
in this argument chere are two, which yet hinder not thear- 
umente. Andalthoughe it might bee truely ſayde that the 
Feighte of the myddlcgt Danibis is not 52 myle , and is 
but 3s mile, yet is the forme of his argumente good, for 
that height is ſufficient to proue thatthe middle appeareth 
muchehigher thenthe'fountainies of it : the cauſe of this 0- 
uerſyoht was, that hee did eſteeme the courſe of Danubius _ 
 torunneby one of the greateſt circles of the earth, which is 
notſo: forit hathe'iirt latitude from theequinoRiall 46 de- 
NM.iit, | orees 


@®rſmut 
R heinholt 


Excuſcd, 


{ Erdſmus 

| RÞeinholt 

Þi ſeconde 
6 £Ument, 
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ores , fo mult the parallele of his courſe beelitle more then 
wo third parts of the greateſt circle:hutas thisis ſomwhat 
to ſtraunge for you yet beyng vnexpertin the arte of Cor- 
des and S1nes., and in.the knowledge of Colmagraplye, 


mentce, 


fo. I wyll lette 5t pale with this lyghte admony 


wyllhynge that hee hadde alſo mote aptelye expreſſed hys 


meanynge, and thevie.of his termes,for auoidinge of flan- 
deroule tongues , for it, myghte tiowe hee" anſwered hym, 
that Danubius is no hy her in one place,then in an other, 
{ceynge all diſtaunce of heighte is ro bee accompred from 
the centre: and the. middle of the riuer by B, is no far- 
ther from the centre D , thenis the fontayne A,or the 
mouthe B. LOTIY RS Le othp 
 Schola. Marye that obiettion is certaine,and cherefore is 
his errour manifeſt, and his argument of no force... . _ 
| Maſter. You trium phe to muche before the victory. his 
argumentis better then you.do conlidre it; his intent was to 
prouethat the water doth-not run by a right lineand doun- 
wardeſtill, as. the vulgare forte doothe iniagine, but that 
1t runneth cj rcularlye. wherefore it{oloweth well againſt the 
vulgare opinion, to lay char the water of Danubius is hy- 
her inthe middle of chis his.courle , by ſo manye miles int 
Feight plumb yvpright,chen ic ſhuld be by their imaginaris 
So is there noneother fault in this poinc, butthe want of di 
fiinction ofthe true opinion of highnes and lownes, from 


the wronge.takinge of the ſame names, wherby thoſe which 


do not know hiz great learning,and myght happen to hear 
his argument, wold iudge that other hewere wondertullye 


deceaued, other els that he did to much abule hys tearmes: 
bur if deathe hadde not prevented him , hee woulde haue 


dcclired his meaninge, I doubte not, as [ haue declared it. 

Nowe to hys ſeconde argument. he proueth that there 
can be no ſuch kolownes in the ſea, as there is betweene two 
hyllcs: for ſeeynge theſeais a. heauye bodye, and preſſerh 
towarde the centre of the warlde , eucrye parte of it 


will 
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wyll doo the lyke if it be notſtayed. And the water beynge 
a lyquide and fluxible bodye,can not beſtayed by his 'owne 
partes : wherefore it foloweth that there can remaine no va- 
lycs nor dales, nor hollowe partes in it, but it ſhall quickly 
be {ylled with water.and therfore wee ſee,that nothinge can 
be more plainer thenis the toppe of water,ſyth every part 
ſo exactly ioyneth with other, in fyllinge vp all ynequalitie? 
whereof it foloweth , that it che toppe of the water be iuſte 
equall and lyke diſtaunte from the loweſt part of the world, 
(which hath been often declared to be the centre of þ earth) 


then muſte the face of the water needes be round;according 


, 


to the definition of accircle, T8) 
Scholar. That foloweth well in deede:for as ec he parte of an: ar 4 

# , F z # a4 er [# 

the circumference ina circle is equally diſtaunt from theeen ,,, ..... 


tre,ſo ifall partes of the face of the water be equally diſtant all theerths 


from the centre,it muſt needes be circular, as the cireumfe- 
renceof a circle is. But if itbe {6 round, atid ought to haue 
his place aboue the earthe, how doth ic happen that it doth 
not couer the whole face of the earthe7and ſo ſhoulde there 
beno earth ſeene, 4 
Maſter. Haue you forgotten what yotr readde in Toannes 
de Sacro Boſco, for to anſwere that queſtion? 8 
Scholar, In deede he ſayth that the other three elementes 
doo compas the earthe round about; fate rhat for the pres 
ſcruation of man and heaſtes;the drineſle of the earth doth *_ 
withſtande che moyſture of the water. $6977 (2th 
Maſter. That reaſon ſauoreth more of the determinati- 
ons theological, then of the'demonſtrations mathematical, 
wherforc [will adde therto a proof by good demonſtrati6 
thatit can not compaſle the earthe rounde: for whiche pur- Tha i 


pole fir{te Ifaye . that the water beinge incloſed wichin the water 
= 


boundes of theearthe, can not beſo greate as the earthe is: Ri 
Aoaine conſidering that one portion of water being mixed þ.,; tewth 


with'4 tymes ſo muche earth; ivold makeitall ſofte and labs u. 
by ,it may not be thought tharthe warer of the ſea and of 
A 


DO | 
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all ryuers and {pringes ioyned togither , is fo muche as the 
11. frſteparte of the earthe. | chermdre it you conlider the 
firme ſtablenes of the earthe,and the vyuſtable ſwaruynge of 
the water , you wolde thinke that it che water were-able to 
matchethe twentith parte of the earthe, it woulde make the 
carthe more vnſtable then the nature of the earthe , and the 
preſeruation of earthly creatures could beare, Yea it would 
be a weak ground to bear {o. wondrefull a waight as it doth, 
if the quantity of water were notable,in compariſon to the 
quantity of the earth. Yet now for farther triall,ſupp6ſe (as 
I thinkeit true) that on the flatte face and circamterence of 
theecarthe, thereis as muche water as londe.ſo mighteit ap- 
peare that the water wereas muche as the londe , As manye 
men doo aftirme. 

Scholar. And mote part of learned men(as I haue heard 
ſay) do vouchethat as a'moſte certaine truthe. 

Maſter. Ic is true, as Liudgeallo,yf they meane lyke col- 
mographers that halfe the vi of the earthe (as ] layde) is 
+ couered with water ; but then imagine what depthe maye 
that ſea be of . 

Scholar. No manne can tell. 

Maſter. Yet by triall of mariners it hath been founde in 
fewe places, a hundreth fathomes deepe,whiche i is litle more 
then the tenthe parte of a,myle. 

+ _ Scholar. That not withltandinge, it maye bee deeper in 
lome places. 

Maſter. For a ſuppoſit ition, imagine it werein all places 2 

myle deepe, takinge one place with'an other. 

Sch. Ichinke that to to muchea great deale, conſideri Inge 
that all knowen partes are notin the deepelt, accomptinge 
one place with an other,as good mariners canteſtify,aboue 
40 fadome;and ſo groweth ſhallower ſtill to the ſhore. . 

Maſter. The more that that, ſuppoſition excedeth truth, 
theſtronger ſhall the proofe be of the ines of the, water 


in compariſon ta the earthe.. 
""Schol. 


| Ih, 
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Scholar. Then tor trials ſake,] ſuppoſeit wereſo, 

Maſter. How deepe thinke you now the earth to be 

Scholar. I remembre you aide before,that 57 myle was 
but the 60 parte of the ſemidiameter of theearth;then muſt 
the whole earth be in thicknes 6g 40 myles. 

Maſter, "That is agreable to that rate: bur as I ſayde be 
fore,thediameteris 6872 4%. And nowe if you abate one 
fifte parte of that depthe;the reſt will make the fide of a cu- 
bike forme, almoſte as great as the globe of the earthe; as 
itappeareth in theworkes of CGreometrye. 

Scholar, The tyite parte of 6872 is 1374+which beyng de- 
ducted {rom 6971 thete teſteth 54.989. 
Maſter. Thatnumbreis ſomewhact to lyttle , but 554: is 
very nigh the lideof a cube,equal to the globe of the whole 
carthe , therefore multiplye it cubikly,as you haue learned 
in Arichmetike, and theri ſhall youſee ; howe manye miles. 


{quare are inthe whole globe of the earth; 55 4t 
Schol. If 5541 be multiplied by it ſelfe, ic - 155 4m 
maketh in{quare numbre307026m1, which : 7F n " k. 


being multiplied again by 554t, doth yeld 


+,” 94 ; | 47 FO8- 
1701235554 21: which is the cubike nunmibre 27705 
to $541.atidfo conſequetly muſt it hechar "Jo 55:5 37 
cube whiche' is equall to the earthe, in his _ 55 41 
whole globe. | 39792681 


Maſter.S6is it yery nighe. But now for *** 19724 
RAS, 1533134 905 
the quiantirye of all theſea,this way muſt ,.*-* "4 
you worke. Firſteto know all the plarface 5757z; 57; Ty5 
21656 'of theearth,you muſt mul © 
657 217. tiply his circumterenceby his diameter,as it 
©1729 is declarcd inthe Pathwaye, and ſo will there 
I gi Tr amounte148450g69twhicheis the full platte 
ftormeof all the face of-the earth:wherof pre- 
12 06 © ſuppoſing (as the truth doth inforce vs) thar 
14845 5909 hallethelameis ſea and water :thendooth it 
followe, that the whole platte face of the ſea and water is 
7 422- 


- 
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4225454 myles and a halfe inall togither, which is not the 
2000 parte of the earthe, 

Scholar, But muſte not this numbre be multiplied by the 
depthe of the ſea® 

Maſter. Seynge that depthe is not in one place withain 0- 
ther aboue one myle; and 1 dooth nother multiplye nor di- 
uide, it will remaine as It 18, 

Scholar. Then dare thinkefarther y that the depthe of 
the ſea beyngenot a quarter ſo muche generallye, the earth 
mult nedes bee 10000 tymes ſo greateas the ſea, and all o- 
ther waters. | 7558 

Maſter. Your woordes erre not muche from the truthe::. 
and therfore by this reaſon it doth appear,that the water be- 
ingſolittle in.compariſon to the earth;can not aptlye com- 
pas-the earthe. And by this it appeareth alſo how childiſh- 

Tye they doo erre, thatthinke the water to-bee tenne-tymes 
{ greate as the carthe : for if it were but twile ſo. greate-as 
che carthe , it muſte of neceflitye couer all the face of the 
earthe: yea I will faye ;conſtantlye,, it. all the water were 
as muche\as the hundeeth. parte of the earthe , it would 
ouct rimne all the carthe;, and cover. it cleane ; whiche I 
maye eafilye prooue., but not brieflye.; and -ſeeynge -the. 
ſame thingeis all rcadye- declared; in the Pathwaye,.I will 
omytte it heere , {yth it is a more appropried-proofe; for. 
Creometrye , then for Aſtronomye:and nowe wiltI returne 
to the proſecutinge ot-oyr.former matters , accomptynge, 
this fufficiente for the declaration of; the-roundnes of the. 
earthe and alſo of 'the water ſeucrallye. 8xid now wyll I adde 
one reaſon to approve that bathe they dg make one perfect 

. That the ' rounde globc. TRETAS NIEL FTTH w- (/ "> 
W's , T _ Euerye grofſe and ſounde bodye-doth gyue a ſhadow like 

either dco VItO his owne forme;the earth is a grofſe;and ſound body, 
make « per therefore multe it gyuea ſhadow lyke hys, owne forme:buc 


4 
=—y - 
- 


j* glove. in all ecliples of the Mone,whichare cauſed by the ſhadow 


2 —_ —— a 


o 


rHE CASTLE Or: KNOWLEDGE. Pas 
of the earth, his ſhadowe is alwaies conſtinrfy round, whe- 
ther the ſhadow doo runne caſte,welte,ſouthe, or any other 
waies mixtly:wherlore it foloweth,that þ farme of the earth 


is round, whiche giueth that rounde ſhaddow. | 
Scholar. How ſhall a man ynderſtand chat the ſhadowe 


of the earthe is rounde? 

Maſter. In theecliple of themoone,other all the mone is 
darkened, or els but one.part of hir:It all the mone be dar- 
kened, then dorhthedarKkenies begin on the eaſte ſyde of the 
moonein circularreforme, and encreafeth ſtill in the ſame 
forme, tyll all the whole moone be eclipſed, and then decrea- 
ſeth the darkenes againe,ſo,that the weſte ſyde of the mone 
is darkened, but the darkenes yadeth by Iyttle and litle,and 
yet {tyll in circularre forme, And if the moone be darkened 
only in one parte, whether it be the ſouth part,or thenorth 
parte, yet ſtillis the ſhadoweroynd in forme: where as if che 
earthe were ſquare or cubike, other three cornered,or gf 02 
ther ſuche forme, the ſhaddow wolde fo appear in the mone 
as by the thirde and fourthe figure , you maye partlye 


PCrceaue. 
Examples of the firſte forme where all” Example of the thirde «nd fourth 


the moone is eclipſed at ihe full eclipſe. formes. 


But 
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| + Examples of the thyrd and fourth , Examples of the other two ſortes,of one 


That the 
carth is but 


d pricke 11 


refbedte of 
the [kycs 


formes. parte eclipſed, 
The ſouthe parte, 


\ The northe parte. 


But] will omitte this matter tyll anone , bicauſe it is not 
ealye to ynderftande without farther explication of other 
matters incident therto. And bicauſe I haue begon to ſpeak 
of the ſhaddowe of the earthe: I will alleage one argument 
more, taken by the fame ſhaddowe to approoue the ſmal- 
nes of the earthe in compariſon to the { kie.wherfore thus I 
frame mine argument. : | 

The Sonne 1s but a very ſmall portion in compariſon to | 
the whole {kie, and yet the Sonne is manyfolde bigger then 
the earthe: wherfore the earthe muſte needes bee but a verye 
ſmall thinge in compariſon to the heauens. 

Scholar. Your argumentis good, and the maior is mani- 
felt toeuery mans light:but how do you proue the minor? 

Maſter.Euery darke body giueth ſhadow accordinge to 
the quantitie that it beareth to that ſhyning body, which g1- 
ueth the light,ſo thatiftheſhining body beequall to þ dark 
body,the doth the ſhadow runin form of a piller,or of a rol 
ler,like byg at both the ends: but if the bright body be Orea 
ter then the darkbody,then doth the ſhadow groweleſler + 

| leſler 
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leſſer in ſpyre ſorme , or taper faſhion , and at lengthe doth 
ende in a ſharpe pointe. Contrarye wayes , if the lyohte 
bodyebe leſſer then the darke bodyeis, then doth the ſhad- 
dow grow greater and nmr ir ooeth from thedark 

body,and is ſmalleſt at the beginning;contrary to the taper 
forme,whiche is greateſt at the beginninge: and this ſorme 
maye be called maundforme,or bell forme, bicaule itis like 
amaunde bal ket,or a bell. | 
Examples of theſe thre diuers ſhaddowbes. 
The Piller forme. A reprelehteth þ 
ER on or other lyght 
EE body.B theearth, 
or any dark body, 
The Taper forties ' and Cthe ſhadowy, 
Scholat, This 
niay ſtdhdasafure 
maxi1me, ith both 
reaſon + ſenſe doo 
teſtify it ro be tru. 
= Maſter. Then do 
== I infer farther:thac 
_ if the ſonne wete 
leſſer then the earthe, the ſhadowe of the earthe would grow 
oreater and greater, and would be infinite in lengthe; wher- 
by it wold darktthe molt pn 
parte of the ({tarres, euery ES 
night:s very often it wold 
ſh:adowe þ mone,and that 
foralog ſpace togither.as 
you may gather by this h- 
eure,wherA repreſ{#tethþ 
ſon in leſſer form then the \ 
earth,which is ſignified by 
$ circle marked with Cx, & 
p ſhadowe that cometh by 
this form , is marked with NES. £ | 
D,which occupicth a great part of theſkye, and therefore *+ |_ 
| "1M. | 
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woulde darken all the ſtarres in ſo muche ſpace of the ſkye; 
which is nyghe hande a quarter of that hemi ſphere that 1s 
aboue our horizont. And as the ſhaddow tourneth abour 
accordyng tothe motion ofthe Sonne,ſo in four and twen- 
tye howers all theſtarres that be nyghe vnto the zodiake, 
ſhould fuftre eclipſe: whiche thinge is contrary to dayly ex- 
pcrience,forwee ſeethere (about the zodiake and apainlte 
the ſonne) the (tarres yery bright. | 

Scholar. This reaſon doth ſuppoſe,that the ſtarres do re- 
ceaue their light of the ſonne, which thinge was not yer pro- 
ued by you ,althoughel thinker to be true, yet in a good 
argument,no:doubttull ſentence may bealleged. 

Maſter. Then feing this place doth not conueniently per 
mit ſo longe a hiareifioude prooue that, I will vie the mone 
for an example,which appeareth ſo manifeſtlye to borrowe 
her lyghteof the Sonne, that according as ſhe receaueth the 
lyghte from him, ſo dooth ſheeappeare greater or leſſer in 
lyght,according to hir diſtance from him.and when ſo euer 
ſhe commeth into the ſhaddowe of the earth, ſhe leeſeth her 
lyght, other fly orin part,accordingly as ſhe paſſeth and 
roucheth the ſhaddowe of the earthe. wherefore as longe as 
the moone ſhoulde be within that ſhaddow, ſhe mult needs 
be in theeclipſe:and the ſhaddowe beinge ſo great, ſhe ſhuld 
be eclipled not only euery monerh at the full, but ſhe ſhould 
continue almoſte foure dayes to gither in that ecliple,ſeing 
that ſhaddowe dooth occupye as muche of the {kye, as {hee 
doth moue by hir propre courſein foure dayes. 

Schol. T hatabſurditieis to manifeſt to graumt ynto: and 
yet the greatnes of the ſhaddow inferreth no leſle, ſyth it oc- 
cupyeth ſo muche of the {kie. 

Maſter. T he like inconuenience will follow, if the ſon and 
the earth were both of one greatnes,as areB + G in the for- 
mer figure,for ſo wolde the ſhaddowrun of one bignes like 
a ro!ler,as is repreſented by E,and wold darke diuers ſtars , 
and namelycall that bee in the myddle of the Zodiake, and 

| the 
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the moone ſhould both oftener be eclipſed(then in deed ſhe - 


is) by the greatnes of the ſhaddowe;, and wold tarry longer 
in the eclipſe, by that ſame reaſon, then good reaſon wold al- 
lowe.But ſcing we perceaue no ſtarres directlye againſt rhe 
ſonne to be eclipled,nother yet the mone, in ſuche formeas 


that pyllerlyke ſhaddow would cauſe, we mult needes thi nke 


that the ſhaddowe is muche abated , beefore it come to rhe 
ſphere of the moone,and is cleane conſumed beforeit come 
at anye of the {tarres,whiche kinde of abatement could not 
be,but where the light is much; oreater thenis the body that 
maketh the ſhaddow,as is C in compariſon'to G. 

Scholar. So mult it followe, that ſeyng the Sonne is the 


lyghre body, and the earthe giueth the ſhaddowe, of nece(- 


ſitye the Sonne muſlte be greater then the earthe, 

Maſter, Yea in deede, and that manye folde. | 

| Scholar. Then of more force muſtethe eirche bee a verye 
ſmall body in refpecte to the whole { kye, which is infinitely 
greater then the ſonne, as every childe may perceaue. 

Maſter, Yet haue I farther matter of profe, that the earth 
is not only a very {mall bodye-inregarde to the {kie,but is 
without anye veiwe of oreatnes'in that compariſon. 

If the earthe had anyenotable quantityein reſpedte of the 
ſkye, then multe the diameter of theearthe haueas oreate a 
quantitie, in compariſon to the diameter of the { kie. for as 
in twoo circles the proportion of the diameters is equall to 
the proportion of the circumterences,ſo is the proportis 
of the ſhorter to the longer, greater then is the proportion 
of their two platte formes:butin two globes the proportis 
of the ſhorter diameter to the longer, is muche greater theri 
is therate of their platteformes: and yer muche more great 
ter then the proportion of the leſſer gl6be to the bygger, 


\ 


The ſecond 
reaſon for 

the quanti- 
tic of the. 
earthe.CF6 


Scholar, Thar is ſufficiently proued in Geometry,wher- 


fore you may proceede with your conclufion. 
Maſter. If the diameterof theearth haue notable quantity 
in copariſon to thediameter of the{kie,thenthe ſtars whith' 
N.ijn. arc 
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ar ouer our headdes,be nygher ynto vs by a notable quan- 
titie,then when they be in the eaſte,or inthe welt. 

Scholar. In deede they are nearer by the ſemidiameter of 
the earthe: whiche of it ſ{elke muſte needes bee accompred a 
notable quantitie. 

Maſter. But if it ſhall beſoaccompted in regarde to- the 
halfe diameter ofthe {kie,then muſt the ſtars ouer our heds 
ſeeme bigger by a notable quantitye,then when they are in 
the ca(te or welte. T 

Scholar. Thatreaſon is not only approued by Geome- 
trye, but alſo by comon lightand daily experience, that the 
nigher any thing is to the lighte, the greater it ſeemeth:and 
the farther from the ſighte, the leſſer ic ſheweth, 

Maſter. There is no ſuche diuerlicy perceaued in the quan- 
titie of the [tarres, but that they appeare (tyll conſtantly of 
one bignes: wherforeit mult follow, that their diſtance is all 
one inall partes of the {kye, and then doth not the femidia- 
meter of the earth make anye notable diuerliitie 1n diſtance: 
wherelore it mult be thought that the quantitye of it is noc 
ſenſible in compariſon to the ſemidiameter of heauen, no- 
ther the circumference of it in compariſon to the circunite- 
renceof the\{kye,and muche more may not the whole quan 
titye of it bee accompted ſenſible in re{pecte to the whole 
quantitie of the worlde. 

- Schol. That foloweth well:for as [learned in Geometry, 
if the diameters of any two-Ulobes,be in ſuche proportion 
that the greater do contain-thelefler a thouſand times, then 
be their circumferences inthe ſame rate:but the platte forme 
of the greater,is 1000000 folde greater then theleffer : and 
che whole ſubſtance of. the bigger globe, doth concaine the 
imaller globe, roo0000000 tymes. 

Maſter. V ndoubtedly it maye bee perceaued by fight as 
well in dialles, as other greater in{trumentes madetor oh- 
leruations,that the ſemidiameter of the ſonne his ſphere 1s 
more thena thouland times longer then the ſemidiameter 


of the 
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of the earthe,els wolde not the ſhadowes agree ſo exaQtly as 
they do:{or they moueas duely and ordrely about the cen- 
tre of all ſuche in{trumentes,as if their centre were the very 
centre of the world, which thinge could not be,if thoſe two 
centres dyd differ notably, in reſpecte to the ſphere of the 
Sonne. Andit it were not, that an introdudtion dooth not 
admitte the exacte prootes of the arte,[ could herby declare 
the proportion of thele two ſemidiameters fo exact! y , that 
you ſhould confeſle that proofe to bee righte certaine and 
ooo0d. But now wil I procedeto the declaration of this third= 
reaſon by linearye demonſtration, although it be ſomirhar 
obſcure, without other helpe, _ 

In this figure, which repreſenteth the three notable circles 
In adiall , that bee made by che The thirde 
courſe of the Sonne,in the thre re4jone | 4 
notable places of the zodiake, 
that js in the two tropikes and 
in the equinoctiall , the vtter- 
moſtearke B L C,repreſenteth 
the tropike of Capricorne,and 
is heere made no bygger; then 
the quarter of a circle, bycauſe 
the Sonne doth ſhine but ſyxe 

| howers ynto vs,when hee 1s in 
p Gone, the equinotiall is ſet as halte a circle, bi cauſe the ſon 
beins in it,doth ſhine to vs 12 howers ,and is herelimited by 
BI E.The tropike of Cancer containeth thre quarters of a 
circle, bicauſe that when the Sonneis in it,then 1s thererg ho 
wers from Sonneriſing to ſonne ſetting:and that circle here 
is fonified by GK H. The centre of this diall is A, and the 
ſtile that giveth the ſhaddow is D'A ,whole toppe being D, 
doth deſcribe thoſe cantylles of circles, in ſuche preciſencs, 
as if that diall ſtood in the centre of the earth. and like waies 
the diſtin&tion of the howers-is ſuche exactlye in that diall, 


28 if the centre of the diall, wer the very centre of the world. 
N11, Schol, 
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Scholar.] do conceaute good reaſon of profe hereby,but 
et I thinke I ſhall perceaue muche more, when | ſhall yn- 
derſtande the iuſte vie of thoſe dials, as well as of other ſe- 
ucrall inſtruments of lyke vle . 
Maſter. You fay truthe: and therefore wyll I paſſe from 
this thirde reaſon, and come'to the fourthe prove, whiche 

is thys. 
The fiurthe If the earthe were of anye bygnes in compariſon to che 
reaſon or worlde , then ſhoulde his ſemidiameter beare ſome vewe of 
the ſmalnes byooeneſſeto the ſemidiameter of the ſkie . and fo conſe- 

of thearth; * SS | | 

| quently the horizont that we haue onthe ouer parte of the 
carthe, ſhould not diuide the {kie into two equall partes, for 
that part which ſhuld be ynder the horizonct,would alwaies 
be the greater , and the lefler parte aboue the horizonte , as 
Ms in this ftigureitdoch appear. 
whereACDB is the circle 
of the \{ kie, and theleſter cir- 
\D cleis theearthe,the centre B, 
4 being comon centre to them 
bothe.and E F is the ſemidi- 
ameter of che earthe,; as E A 
is þ ſemidiameter of the ſkye. . 
Nowe it E F bee notable in 


quantitie in compariſon to 


E A, then will the line C FD (beyng the horizonte on the 
toppeof theearth) differ notably from the line A B B, be- 
ynge the diameter of the worlde, and the horizonte: ro the 
centre of the carthe. And ſo ſhall not that horizont C FD 
diuide the worlde into two equall halues, but the ouer part 
2boue the horizonte ſhall be leſſer then the other parte that 
is beneth the ſame horizonte, whiche thinge is contrary to 
daily experience, and to all obſeruations: for we may lee ir 
che lonve winter nights thoſe ſtarres that be in the horizont 
in the caſte at the beginning of the nyghec, to bein the ſame 


horizont in the weſte, at theende of twelye howers;and con 
trarye | 


B 
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trarye waies thoſe (tarres that did ſet in the weſt, when thoſe - 
other did riſe in the ealte, ſhall riſe againe when the other do - 
do ſet. Ando ofthe ſonne and the moone when they bein 
contrarye pointes of the Zodiake. 

Scholar. Thar is at the full of the moone. 421] | 

Maſter. In deede then are they right oppoſite the one a- 
oainſt the other: but it the moone beat the full, long before 
the ſonne ſetting,then will ſhe riſe ſomewhat after the ſame: _ 
and contrary waies if ſhe be ac the ful after the ſonne ſetting, 
then will ſhe riſe ſomwhat ſooner,by reaſon that ſhe moueth - 
caſtwarde euery hower zz degrees. And although vnto them 
that be meanly acquainted with the motions of the planets, 
the declination of the moone and hir latitude, may occaſion 
ſome doubtefulnes to rile, yet vnto the learned, thoſe many 
ſolde varieties in the motion of hyr and th6ther planets,do 
confirme the principles of altronomy more adfuredly ; but 
this will I omittetyll an other more conuenient tyme. 
Scholar. This is well proued nowe, that the earth in com 
pariſon to the whole world is but a3 a pricke or a mote,and 
lykewaies in compariſon to the other ſpheres, 

Maſter. You muſte except the ſpheres of the thre planets 
| whiche bee beneth the 
ſon. for ynto them the 
diameter of rhe earthe 
beareth a notable quan 
tity:for the ſemidiame- 
ter of Venus - Sphere, 
is but 167 tymes 1{o 
long as the ſemidiame- 
7, ter of theearth: and the 
ſemidiameter of Mer- 
cury his ſphereis ſhor- 
ter muche,for it is litle 
morethen 64 times the 
1ſemidiameter of the A 

earthe - 
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earthe, but the moone hath hir ſemidiameter only 33 tymes 
and a halfelonger then the carthes ſemidiameter : all which 
proportions with the relidue, | haue ſet forth in this 6 gure, 
wherby you may perceaue,that vntoþ lemidiameter of ech 
ſphere, is annexed the numbre that importeth howe often it 
containeth the ſemidiameter of che earthe.that is to ſay: the 
ſonne his ſemidiameter containeth it 1120 times, Mars 1220 
times, [upiter 8376 tymes, Saturne 14405 tymes an:d the 
cipht ſphere or [tarry { kie.2ono tymes. 

Sch.Iremembre that Faber on the Sphere doth accompt 
thoſe diſtances by miles, which is a pleaſant matrer to read. 

Ma. In chat place Faber foloweth the accompt of Alphra 

ganus the Arabitian, which ſpeaketh of myles much longer 
then the Jtalian myles be:for 6 of the Italian miles do make 
but 5 of Alphraganus miles:of which diuerſity at an other 
tyme ] will inſtructe you,namely in the treatiſe of Colmo- 
oraphye: where [ wyll ſer forth divers varieties -and appea- 
rante repugnances of ſondry writers,for the meaſuringeof 
theearthe:and prouc it tobea diſagrement more in wordes 
then in meaning:and to come by reaſon of their divers mi- 
Ics,or other inconſtant meaſures. And bicauſe you like that 
table ſo well,lo heere is an other drawen accordinge to the 
rateot 69 myles to eche degree. But heere by the compas is 
vnderſtande the inner concauitie of eche ſphere. 


| The eyg\t Spheres» The myles that theyr ſemi- [The myles of exery | 
ATTY dia ncter containeth. ſphere ' In compas. 
D The Moone By 115278. 7246045 
3 Mercurye. a1 22050033 ' | 13860003Fr | 
[2 Venus | $73872% { 3607200 BE, 
© TheSonne. | 3249367 & | 341897375 | 
Lag Mars. _ 419236357 | 26352000 | 
[2 luptter, z050U63 | 191721600 

87 Saturne. , | 49500818 | 31148000 | 
Tre eight ſphere, | 69105272 is 43 4376000 | 


And 
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And his conuexitie or vtter compas1s equall tothe conca- 


uityeof the nexte ſphere aboue ir. 


Scholar..If the-whole circuite of the ſkye bee 434376000 
myles, and the ſame compaſle is z5o degrees, then muſte it 
needes follow,that euery degre of that iky 


contayneth iuſt1206600 miles, as by diui- * #7 


ſion it may beſufficiently wellproued;But 
howe is this ſuppoſition of diftaunces ap- 


proued to be true? 


X.72Z 5X 

AZ $37 6999 
12966 99 

246.4564 O 


_— 
__— 


Maſter. That profe dependeth of more '- 
knowledge,then this introduction teacheth,, and therefore 
muſt be rclerred to a higher treatiſe. But ithe meane cea- 
ſonadmitting this ſuppoſition, you mayeeaſilye tell, howe 
manye myles the ſonne and the moone are in breadthe , ſee- 
ingeeche of them is accompted about zr minates by theyr 
diameter, eche in the myddle of his owne ſphere. 

Scholar. Nowe I ynderftande the forme of -woorkinge 
for tryall of this matter. Fyrſte I muſte ſearche how manye 
myles makea degreein eche of thoſeſpheres,andthen take 


a parte proportionable ofthat nibre 
apreable to z1 minutes+ a halle, Ther- 
fore to begyn with the ſonne. As his 
whole ſphere in the middle is in com- 
pas 25270868 myles, ſo tryinge it by 
diuiſion, I fyndethateuerye degree in 
that ſphere doth containe 0197 miles 
nygh hande. Then fay I by the golden 
rule, if 60 minutes (whiche male one 
degre)do require 70197 , what doo zt 
and a halfe make! After iuſte multipli 
cation and diuifion,as that rule dooth 
importe, I fynde the whole diameter 
of the ſonne to containe in myles , 
36853: where as theearth (as before is 
noted)dooth containein his diameter 


but 
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but 6872 myles.Sothar therby it appeateth, that the ſonne 
is more then 5 tymes ſo broadeas therearthe is ouerthwart, 
Maſter. That is well limited:tor els #f:the flat of the grea- 
teſt circleot the whole carthe myghrappeare ynto vs ,as the 
fAatte forme of the ſonne-doth,the flatrteforme of the ſonne 
ought to be accompted about 25 times ſo great as the earth 
is, in lyke forme. Andthewhole globe of che ſonne' muſte 
needes be about 155 tymes ſo greate as the earth in his whole 
Globe. 
Scholar. I perceaue that dooth followe by twoo rules of 
Creometrye, wherof the -firſte is this; 3h 
In what proportion ſo euer the (ides of any twoo ſquares 
be, thoſe {quares are in the {quare of that proportion: ſo 
that if the ſides be as 2 to1, the ſquares areas 4 tor: andif 
theſydes beas 3 to 1, the ſquares areas 9 to1. Kc. The ſe- 
conderuleis this :In whatrate ſo euer the ſydes ot any cubes 
be, the cubes do beare the lyke rate cubikly multiplied.as if 
the ſydes beas two to one, the cubes areas 8 to 1:and if the 
lydes be as threto one, the cubes are as 27 to 1, 3. | 
Maſter, This is well applied of you, that you can frame 
your common rules in Czeometry to ſuche ſpeciall matters. 
And nowe may you proue the lyke in the moone. 
Sc. You ſay,that the circumference of the ſphere ofþ mone 
is 724604 myles, and Z:then diuidyng it by 360,ther wil a- 
mount the quantitie of one degree: whiche yeldeth in this 
rate 2012 myles and 7 z:but accomptinge the breadth of the 
moone z: minutes and a halte, the myles that an{were ynto 
it, are but 1057: wherby it foloweth, that the diameter of the 
earthe being 6872,is 6 times and a haltfe greater then the di- 
ameter of the moone. And thertore the flatte of the earthe 
in his greateſt circle,is aboue 42 tymes ſo greate, as the like 
fatte Jail in the moone:and the whole globe of theearth 


1s 273 tymes ſo greate, as the whole globe of the moone. 


Maſter. In this accompt you take the innermoſt circum- 


ference of the ſphere of the maone,and in the like accompt 
nanye 
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manye other take the vttermoſte circumference, but it ap- 
peareth more reaſonable to take the myddle diſtaunce bee- 
tweene them bothe,whiche is 1055302. (as - 
here by example dooth appeare) and in *3$5299 
that place of diſtaunceto take the rate of -—< - 3J 

5 bh$ - 2119 694 
hir diameter, 09 0,4;1.-; (ap 

Scholar. So it ſeemeth moſt indifferent - mT 

reaſon. And then the meaſure of one degree wyll be 2931 7#; 
and of that there will aunſ{were to the diameter of the mon®© 
(being accompted z1 minutes and a halfe) 1539 myles,Nowe 
it I diuide the diameter of the earthe(whiche is 6g72)by it, 
there wyll be in the quotient 4 anda halfe almoſt: ſo wyll it 
appeare that the diameter of the earth is 4 times and a halfe 
almoſte ſo longe as the diameter of the moone:and the flat 
of the earth 20 times lo largeas the flat of the moone. And 
the whole earthe nynetye tymes ſo greate as the globe of 
the Moone. «+ 

Maſter. Yet according to the common accompt,the earth 
is but 3z9tymes ſo muche as the moone : but hereof and of 
many other thynges that ſeeme aboue the reache of mannes 
witte, I will an other time in{tructe you farther. for it isno 
meete mater {or an introduction. And thys is broughte 
for exaumples ſake onlye, that you myghte vnderſtande - 
the ordre of ſuche forte of woorkynge , and therby learne 
to trye your authors ſayinges . But nowe it is tyme 
to proceede to other matters, and to declare the true place 
of the earthe., and to prooue that it ftandeth in the 
myddle of che worlde,whiche thingealthoughe.it may ſuf- we 
ficientlye bee gathered by that that is written beefore,yet —- a Py: 
I wyll declare certayne inuincible reaſons for confutation the middle 
of them that myſleplace it. And to begyn with all, there 9 the 
can be but three dyuerſities of places in generall , withour —__ 
the centre of the worlde : for other it muſte bee beſide the 
Axe tree of the worlde, and yet equallye diſtaunte from 
bothe the Poles, orels it muſte bee on the Axe tree of 


O.i, the 


. 


mM 
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the worlde, and yet nearer to one Pole then to an other: 
or thyrdlye it multe bee beſide the Axetree of the worlde, 
andallo nearer to the one Pole then to the other . beſide 
theſe three varieties there is lefte but one more (why che is 
the true Placynge of it) and that is to be on the Axe 


tree of the worlde , e Poe diſtaunte from bothe the 
Poles : wherefore if the firſte three opinions bee reproued 
as falſe, this fourthe muſt needes remaine as onlye true. 
And nowe for the confutynge of the three fyr{te opinions 
] will vſe Ptolemyes argumentes , augmentyng them with 
a larger explication. 

If the earthe were out of the centre of the wor!de,and yet 
ſtode m the middle betweene bothe the Poles, then ſhoulde 
not the Horizonte cutte the'ſkye into twoo equall halues- 
And thereof woulde followe, that in the righte {phere the 
daye and the nyghte ſhoulde not be of one [enorhe. As for 

example: It you rwould i ima- 
vine theearthe to ftand as L 
dooth in this figure , ther 

. woulde the Horizont be the 
ji rightelineÞ L F, and ſo the 
c parte that is ynder the Hori- 
q Zontis greater then the other 
parte of the {kye aboue the 

Horizonte : wherefore in the 

ryghte Sphere the nyohte 

multe needes alwaies be lon- 
ger then the daye. but if you 
would imagine the earth to ſtand where NI, is ſet vndernerh 


K,which is the verye centre of the woride,then woulde that 


Horizonte G M H,whiche anſ{wereth to that cencre, be vn- 
der þ true horizont of the centre of the world, that is þ right 


line A K C. And fo ſhoulde the nightealwaies in ther ighte 


ſphere be ſhorter then the daye, bicaule the greater parte ot 


the {kye is aboue the Horizonte , andthe lefler parte vn- 
e's der 
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der it. And by the like reaſons inal other bowing ſphers ther 
ſhoulde bee no equalitye betweene the dayeand the nyghe 3 
and if there wereany,it ſhould not be in that time when the 
ſonne were in the iuſte middle betweene the twoo Tropikes, 
(that is vnder the EquinoGtiallline) bicauſe that the Equi- 
noGtiall line is notequally patted by the Horizont, but the 
oreater parte is aboue the Horizont, after the one ſuppo- 
{ition , and after the other ſupp olition it is ynder the Ho- 
rizont of the earthe, 
Scholar. This I doo ynderſtande tell , accomptingethe 
circle A B CD, torepreſent the Equinodtiall lyne. | 
Maſter. And farther you may perceaue (as all men, in all 
ages,and in all nations do contfeſle) that the increaſe of the 
dayes from the ſhorteſt to the meane , and from the meane 
daye to thelongeſt arenot onlye agreeable betweene them 
{clues , but are lyke alſo exactlye to the decreaſe of the daies 
from thelongelt to the meane, and from the meane to the 
ſhorteſte . whiche thynge coulde not bee , excepte that 
the myddle circle betweene the twoo T ropikes (whiche is 
ryghtlye called the Equinoctill circle) were equallye dy- 
uided by the horizonte into twoo iulte halues . And far- 
ther:ſeeyng there can be no poſition of ſuche obliquity(ex- 
cept it be righte ynder the Pole) but ſome onecircle of the 
Sonnes courle muſt be diuided equallye into two partes by 
the Horizonte, ſo that when the Sonne were in that circle, 
the daye woulde be equall with the nyght:which thing as all 
nations confeſle , happeneth at onetyme to all menne, and 
\ thatis when the Sonne is in the beginning of Aries or Li- 
bra , preciſely ynder the Bquinoctiall lyne; wherefore not 
onlye that circle dooth ryghtly agree with hys name , but 
alſo it foloweth that the ſame Equinoctiall line is equallye 
arted intotwoo ular by the Horizonte. And there- 
Hes the earthe muſte yieedes bee iudged to bee in the cen- 
treof the worlde. | 


Farthermore;if the earthe were ſuppoſed to bee to- 
QO.tj. warde 


. 
= 
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Ar other © 2rd the caſte or toward the weſte, from the myddle of the 
fetation of 14 nlchis6 eta { Chit! ad 
thet firſic World,(as In this hgureit is ſet toward the eaſte, which is li- 
mited by A)theas the ſpace 
toward the one fide is ſhor- 
ter thetheſpace to the other 

fide fro the earth, ſo the ſtars 
woulde ſeeme bigger in that 
—]< nearer part,and lefler in that 
farther parte. 

Sc. Which thing is before 
reproued, and by daily ex- 
perience may be contuted. 

Maſter. Therfore can not 

itbea true opinion,thatinferreth ſo falſea concluſion. And 
yet there woulde follow of it more abſurditie:that from the 
morning vntill noone ſhould bee ſhorter tyme, or els lon- 
ger then from noone vntill nyght. 
Scholar. That muſt needes tolow alſo, ſeeyng that noone 
is thattime of the daye;when the ſonneis in the circle which 
octh right ouer our headdes from ſouth to north ,whiche 
Ns in this figure is repreſented by the right line B BD,as 
] gather by your former doctrine. | 
ants Maſter. You gefſe well, and by the contrarye of all theſe 
ged argu- YOu may conclude thus: that ſeyng the tyme before noone 
ment of «ll js equalle to the tyme after noone, and theſtarres appeare 
3g '*34/* nother bygger nor lefler in the welte , then they doo in 

3 the eaſte: And that when the ſonne is inthe Equinodtiall 

| lyne, the dayes are equall to the nightes , It foloweth cer- 
eainlye, that the earthe canne bee no wayes out of the Axe 
tree of the worlde. 
7 And now for the ſeconde opinion I reaſon thus. 
pau ” If the earthe were on the Axe tree of the worlde nygher 
AS) "'" to theone Polethen to the other , then woulde the Ho- 
rizonte onlye in the-righte Sphere dyuide the ſkye into 
tor 


OPUnOR. 


F 
bt 
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twoo equall:partes , and in 
no forme of bowing ſphere, } 
as by this figure you may ga 
ther,wher B ſtandeth for the 
earth,and A E C forpright. 

c horizont. BED and FE G 
/ fortwooblique horizontes, 
in 2 ſeuerall bowin g ſphers: 
and K limiteth the centre of 
the worlde. 

" "8 Scholar. Here] ſee mani- 
feſtly that only the right horizont dooth diuidethe greater 
circle (whiche is ſette for the ſkie) into 2 equall partes,and 
none other; wherby it would folowe, that wee whiche dwell 
52 degrees northwarde from the EquinoGtiall lyne, ſhoulde 
ſee muche leſle then halfe the {kye: bur thar is falſe, as it hath 


beene often tymes proued, wherfore I perceaue that opini- 
on can not be true. | 
Maſter. Yetan other argumente againſte that opinion, 4" other _ 
may this be. Yf the earthe were nygher tothe one Pole then 75ne 
to the other, when the Sonne is in the iuſte eaſte, the ſhad- ſceond opi= 
dowes of anye thinges. in earthe , woulde not runne full now _ 
welte : but all ſhaddowes in eartherunne full welte, when 
the Sonne is iuſte caſte ; (and contrarye wayes) therefore 
canne not the earthe bee nygher to one Pole, then to the 
other. 
Scholar. This argumente is oood, and the minor is 
well knowen to euerye ſenſible man; ſo is there no doubre 
but of the maior. 
Maſter, For the proofe of it , I ſette this figure, 
Wher the great circle A B C D betokeneth the Horizont, 
and the leffer circleB F G H, tandeth for the earthe. The 
' centre of the worlde is E : the eaſt isD : and the weſte is B; 
the ſouthe is A : andthe northeis C. In the earthe the 
lyne F G, ftandeth as a Parallele , wyth the ryghte 
. Q.itj. line 


. 


Againſt the 
thirde opt- 


RION . 


A eonfir- 
mdtions 


An other 
reaſon. 
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B line BED, and the riphte 
line DH runeth crofle the 
bothe , and maketh an an- 
ole on the centre of the 


| F 4 \ earth,equalto the angle by 

pq EL th C In; — —-}c D:whoſe largenes 1s agrea- 
| a '/ bleto the imagined diſtice 

of the centre of the earthe 

: fro the centre of the world. 


wherfore the greater that þ 
diſtance is,the larger is the 


D 
anoleof that declination;and the leſſer diltaunce, cauſeth a 


[eſſen angle: but yetif the diftaunce be any thing, chen will 
that angle of declination be notableinoughe. 

Scholar. Thereſte is eafye to conlidre: | meane that all 
ſhaddowes runne in a right line from thelyght bodye, that 
cauſeth that ſhadow: ſo that the ſonne being in D, which is 
the iuſte eaſte, wolde caſt the ſhaddowes in the carthe, not to 
F (which is the weſt in the earth) but to H, which is almoſte 
northweſt: and therefore is your maior duely proued, and 
the ſeconde opinion fully confuted; but how may the thirde 
opinion be an{wered* 

Maſter. The thirde opinion is , that the earthe {tandeth 
out of the axe tree of the worlde, and alſo nearer to the one 
pole then to the other:ſo doth it containe both the other 0- 
pinions: wherfore ſeyng they both are reproued , this chird 
muſte needes ſeeme taller then ony of them bothe, bycauſe 
itincludeth all the yntruthe ofthem bothe, And Flu to 
conclude with Ptolemye;the increaſe and decreaſe of dayes 
coulde neuer be ſo ratable and iuſtly proportioned as they 
be, it the eartheſtoode any where els,then in the very centre 
of the worlde. And farther more the eclipſes of the moone 
ſhuld not happe,(as now they do) at the preciſe hour of tul 
oppolition, it the earthe were not in the yery centre of the 


worlde: tor conſidering that all the thre bodies of the Son, 
the 
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the moone, and the earthe muſte needes be in one rightline 
(as in the doctrine of thole eclipſes it is taught) there is no 

place in the worlde, where the earth may ſtand in that right 
| line commonto all ſuche eclipſes,but only the centreof the 
worlde: as for examples ſake I haue noted A feuerall ecli ples 
DT of the moone:the firſt 
< T- IIA was in þ year of Chri- 
<Q DJ, ftes incarnation 1551, 
"\ the 20 day of Febru- 
BY arye, when the Sonne 
\ was aboute the 12 de- 
51 gree of Piſces ,and the 
7] Moone aboute the 12 
Li; / degre of fe cp The 
- "111M ſeconde eclipſe was in 
SY 4 > the yeare of 1553, the 
G4 ſonne being inthe ele- 

SEE ' uenth degree of Leo, 
2: __—_ - and themoonein the 


eleuenth degree of Aquarius:The thirde eclipſe happened 
on the fiftedaye of June,1555,cheſonnebeing in the 2zdegre 
of Gemini,and the mone in the 23 of Sagittary, Thefourth 
eclipſe, ſhalbe this yeare1556,ther7 daye of Nouembre, -at 
whiche time the ſonne ſhalbe in the fifte degreof Sagittary, 
and the moone in the fifte degree of Gemini. Nowe it you 
lyſte to take more examples , for farther tryall you maye ſo 
—doo. yet two ſeuerall eclipſes ſerue as well for this proofe as 

10000, And then drawing lines for eche eclipſe fro the place - 
of the ſonne to the place of themoone;, all thoſelines multe L 
necdes paſſe by the earthe, and there is none other pointe, 
whereby they all (or any two of them ) can paſle, but onlye 4 
the centre of the Zodiak,(which is the centre ofthe world) _ 15 
therefore muſte that centre of neceſſitiebeeaccompted the 
place of the earthe: And this may ſuffice for this time tou- 
chinge the earthe and his accidentes, principallye appertal- 

O.ij. nynge 


oo. PE 


Whether 
the earthe 
mMoue- or 
tot, 
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ninge to Aſtronomye : for althoughe manye other thinges, 
are to bee conſidered in it, they appertaine rather to philo- 
ſophers or Coſmographers, thento Aſtronomers , and 
namely in the doctrine of the principles. As touching the 
diſtinction of the zones, Thaue ſayde ſomwhar before,s ſom, 
what morewil [ſay anon. Butas for the quietnes oftheearth 
] neede not to ſpende anye tyme in proouing of it, ſyth that 
opinion is fo firmelye fixed in moſte mennes headdes , that 
they accoprtit mere madnes to bring the queſtion in doubt. 
And thertore it is as muche follye to trauaile to proue that . 
which no man denieth,as it were with great {tudy to diſwade 
that chinge, which no man doth couette, nother any manne 
alloweth:or to blame that which no manne praiſeth,nother 
anye mannelykerh. | 
Schol. Yet ſometime it chaunceth, that the opinion moſt 
penerally receaued,is not moſte true. 
- Maſter. Ando doo ſome men iudge of this matter, for 
not only Eraclides Ponticus,a great Philoſopher, and two 
vreat clerkes of Pychagoras ſchole, Philolaus and Ecphan 
tus, were of the contrary opinion, but alſo Nicias Syracu- 
fius,and Ariſtarchus Samius,feeme with ron arguments 
to approve it:but the reaſons are to difticulte tor this firſte 
Introduction,s therforeT wil omit them till an other time, 
And fo will | do the reaſons that Prolemy, Theon # others 
doo alleage, to prooue the earthe to bee without motion : 
and the rather , bycautfe thoſe reaſons doo not proceedeſo 
demonſtrablye, but they may be anſwered fully,ot him that 
holdeth the contrarye.] meane, concerning circularre mo- 
tion: marye direct motion out of the centre of the world, 
ſeemeth more caſy to be confuted, and that by the ſame rea- 
ſons, whiche were beforealleaged for prouing the earthe tg 
bein the middle and centre of the worlde. F; 
Scholar. I perceaueit well: for as it the earthe were al- 
wayes oute of the centre of the worlde, thoſe former ab- 


ſurdities woulde at all tymes appeare ; ſoit atanye tyme 
| | __ 
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the earthe ſhoulde mooue oute of his place, thoſe inconue- 
niences would then appeare. 

Maſter. That is trulye to be gathered : howe beeit, Co- 

ernicus a man bf greatelearninge, of muche experience, 
and of wondreſull diligencein obleruation , hathe renewed 
the opinion of Ariſtarchus Samfus,and affirmeth that the 
earthe not only moueth c ircularlye about his owne centre; 
but alſo may be,yea and is,continually out of the preciſe ce- 
tre of the world 38 hundreth thouſand miles:but bicauſe the 
vnderftanding of that controuerly dependeth of profoun- 
der knowledg then in this Introduction may be yttered cor 
ueniently, I willlet it paſle tyll ſome other time, 

Scholar. Nay ſyr in good faith, I deſire not to heare ſuch 
vaine phantaſies, ſo farre againſte common reaſon, and re- 
pugnante to the conſente of all the learned multitude of 
Wryters , and therefore lette it paſle for ever, and a daye 


lonoer. 
Maſter. Youare to yongeto be a good iudge in lo oreat 


a matter: it paſleth farre your learninge,and theirs alſo that 
are muche better learned then you, to improue his ſuppo- 


ſition by good argumentes, and therefore you were belt to- 


condemne no thinge that you do not weltynderſtand: bur 


an other time,as I fayd,I will ſo declare his ſuppoſition,thar - 


you ſhall not only wonder to hear it,but alſo peraduenture 
be as earneſt then to credite it,as you are now to condemne 
it. in the meane ceaſon let ys proceede forwarde in our for- 


mer ordre, wherin by ordre ot your table I ſhould ſpeake of - | 


the circles in heauen, both of theirnumbre, how many they 
be, and alſo of their quantities, how great they are, whichis 


Of the cir | 
cles in the 


to be ynderſtand in cSpariſon to the Equinoctiall,or ſome (ye, 


other greate circle. Then of their ordre,and their diſtance 
a ſonder: and likewaies what is their offices, wherynto they 
ſerue. of all whichethinges,although I haue all ready ſayde 
inoughe for {o briete-an-{ncroduction, yet bicaule in cheyr 


numbre there may beſomediſagreement, andin their quan 
| tityes 


Equinodial 


the tropiks 
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tities. diſtances and ordre there maye bee ſomevarietie, at 
the leaſte in diuers places, therefore [ will ſpeake 2 little of 
them againe, Firſt for the equinoctiall,there is but one tho- 
roughe all the world,and heis equally diſtaunt from eche 
Pole, anduherefore is called the Girdle of the {kye : hys 
office was declared beefote to bee the lymite of the myd- 
dle of the world,in whiche the Son maketh the dayes equall 
to the nyghtes . Alſo hee declareth the true eaſte and wet, 
and is not onlye the common meaſure wherby all other cir- 
cles areiudgedin quantitye , bur allo it is the true meaſure 
of motions celeſtiall, and the very rule to iudpeall aſcenti- 
ons by,as hereafter more largely ſhall appeare. Nexte vnto 
this circle are there 2 Tropike circles, one on eche {ide of it, 
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whoſe diſtaunce a ſonder may well be marked by a quadrant 44 
ſer ſo in place conuenient, that it may ſtand iuſt plumbe with | 
the flatte of the horizont, and be tourned full ſouthe;:Then 
oblerue many daies abourte the middle of Tune the hy oheft 
point that the ſonne wyll aſcend vnto, and ſhine duely tho- 1s 
roughe thole two lightes in the ruler;mouinge it biiehes or 
lower, as occalion lerueth, tylLit ſtande cxactely pointinge 
the heyghte of the Sonne at noone beynge at the hiphelt, 
Thelyke obſeruation ſhall you make divers dayes before,ar 
 andatter the myddle of Decembre, tyll that you be affured 
.of the jy[te heighte atnoone of the ſonne, beynge at the lo- 
welt then toward the ſouthe. The pointes of theſe two ob- 
ſeruations well marked in the edge of the quadrante,are the 
trye places of the two Tropikes: and rhe diſtaunce of thoſe 
two markes a ſonder by numbre of degrees,is the yery true 
diftaunce of thetwoo Tropikes. In the iuſte myddle be- - 
tween thele twoo tropikes is the place of the Equinoctiall 
circle.Example, With vs,where the pole is 52 degrees highe, 
the winter tropike wyll be 14 degrees and a halfe aboue the 
Horizont.theſommer tropike 61 and a halfe.and the Equi- ,,, | 
noctiall juſte 38 degrees in heighte. And.the numbre of Par 
degrees that are betweene this Equinodtiall and any one of of the ſonne 
the tropiks is named the Greateſt declination of the fonne, 
whiche in our time is about 23 degrees and 2g minutes. The 
other pointes of declination of the degrees in the ecliptike 
line from the equitoctial circle, bicauſe they be many in niz- 
bre and diverſe in vie, I thinkeit good to exprefle ina table 
which hereafter ſhall ſerue you for ſundry yles, 

Scholar. Thelike tableis in Orontius, 

Maſter. Not euenthelyke , as by conferring you maye 
perceaue : but for the vie of it, take what degree you liſt 
of anye Signe,and by this table you maye knowe his decli- 
nationirom the Equinoctiall circle, The Siones are writ- 
teri partelye on the hcadde of the table, and partelye 
on the foote of the ſame , The degrees in the fyrlte 


columne 


4 
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THE TABLE OF DECLINATION 
PARTICVLARLY FOR EVERY DEGREE 


of the Ecliptike lyne,and ſo for the Sonne, 
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colrmpne doo ſcrue for the'fignes that hee on the heade 6f 


the table, and the degrees in the laſte columpne doo lerne 
ſor the ſignes in thefoote ofthe table, and the common an- 
vle apaintt the ſigne: and the degree that youſeeke for, doth 


containe the degrees) andmynures” of the declination due 


O It, , | | 
-- Scholar. I perceaueit well:if I would knowehowe mirche 
thetenth degree of Leo'dothodecline from the equinodtiall, 
Imuſtlooke in the colampn ouer Leo rightapainſt the nit 
bre of terne in thellafte columpne;where | iynd 17. 46; 
Maſter. That isa7degrecs,andi46 minutes,which is the 
declination of the10; degreeof Leo fromthe equinoGtiall 
circle. | #010. 915 
Scholar, I muſt alwates'vynderſtande that 66 minutes do; 
makea degree:{o theſe 46 minutes ate # of a degreeand 
more. But what is the vſe of this table* POTN 


Maſter. T hat ſhall you knowe inthe next treatiſe . in the 


meane ceafon to procede with the parallele circles:there fo- 
loweth next,the ArQike and Antardctike circles, whiche are 
in numbre two, and there office is to encloſe thoſe ſtarres., 
whicheeuer appeare aboue our horizont,or never appeare 
abouetheſame, as before is declared :/but bycauſe eiterye 
ſeueralle Climate hathe thole cyrctes'diſagreeynge frome 
other Climates , therefore theyr diftaunce frome the o - 
ther cyrcles Paralleles canne not bee certaine,( but for'one 
region certaine ) nother yet theyr quantities, nother theyr 
ordre : for where the eleuation of the pole is lefle then 66 
degrees anda halte , there arerhoſe circles leſſer then thetro' 
pikes, and are in ordrebetwene them arid the Poles, beinge 
alwaies diſtaunt from the Pole tuft ſo many! degrees as the 
Poleis in heightaboue the Horizont inthatregion, 
Scholar. It cannengt bee other'waies. And therefore it 
folowerh, that where the pole is morethen 66 degrees anda 


halfe in heighte,there the Tropike is aboue the Horizonte, 


' as at Wardchouſe you declared it to be'; and therefore 


Pai, mn 


The Artilt 
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tk circles 


Of the fruc 


Zones d- 


2ainſt the 
Greckes, 


An argu- 
ment in 
Eerl0, 
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in that climate the Arctik circle is greater then the Tropike 
of Cancer- T1} 

Maſter. Hereby appeareth che ouerſighte of molte parte 
of the Greekes in limiting the Zones: tor they appoint the 
Ardctike and Antardctike circles for boundes of the. T'em- 
perate Zones on the one lide, and the Tropikes on the 0- 
ther ſide:wherof neither bounde can be well admitted, after 
their owne explication of the.qualities of the Zones. for it 
the temperate Zones (Mall be called thoſe Zones that be in- 
habited, as they do ſo name them , then bycauſe there was 
knowen inhabitayntes innumerable befouthe the tropike of 
Cancer , it multe needes followe, that the tropike canne be - 
no bounde of the temperate Zone: but yet otherwaies ac- 
comptingethediſtind&tion of the Zones , not by that they 
are inhabiced or yninhabited ,but by the varictic of the mo- 
tion bf the ſonne in reſpect to them,and by other accidents 
ot ſhaddowes, there mayebe good reaſon to make the tro- 
pikes boundes of the temperat zones:;mary there is not the 
like reaſon for the Artikeand Antarctike circles.for con- 


 tutation therfore of that op inion, I make this argument. 


No vncertaineand yariable boundes can limite anyecer- 
taine place:the temperate-Zones are places certaine,and the 
Arctike circle with the Antarctike are chaungable,and yn- 
certain limites, Thertore can not they be the boundes of the 
temperate Zones. | 

Scholar, This is a good argument, made in Ferio,the fo- 
werth moode of the tyr{te figure. And the maior is moſte 
true, (ith nothing can more diſagree,then certain and yncer 
tain,{table # vnltable, being contraries togither. The minor 
hathe 2 partes init, which both ſeeme as true:{or as long as 
the Sonne keepeth one yearely courſe, fo longe the regions 
muſte remaine as they were , and that is for ener , other 
{iyll cemperate, other {tyllyntemperate, And fo is that part 
ol the minor true. The other part for the inconſtancys chan 
eablenes ofthe circles arfik & antarik,mult needs be true 


by 
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by their definitions, approued ofthe ſame Greekes:for eue- 
ry region hath a ſeuerall Actike circle, Wherfore I meruaile 
muche that the Greckes beynge ſo wile men,and fo ogreately 
learned,ſhuld be ſo muche ouerſeen and'ſo foroly deceaued? 
but peraduenture ther are but few of that opinion, andſuch 
as were leaſtelearned, 

Maſter. Parmenides, Ariſtotle, Cleomedes and Proclus 
may not be accompted ynlearned, and yet they with manye 
other have written that as truth, But hereby may you per- 
ceaue what folly it is,whT men receaue any doctrine as true, 
and do not well weigh it,but credite theautority of the firlt 
teacher. So it appeareth in this matter,that bicauſe Parme- 
nides ,whiche was a great Philoſopher, had ſyr{t taught that 
diſtinction of the zones,all the reſte did folowe his opinion 
as a plauſible doctrine, without examination of it, till Po- 
ſidonius began to eſpye that errour # to confute it : as Stra- 
bo dothe declare in his ſecond boke of Geographye, which 
place inthe latine tranſſationis ſo cuell expreſſed , thatno 
ſentence in it importeth anye ſence: whereforeas well for the 
commoditie of you as of other, I will fumwhat amend thar 
place,wiſlhinge them chat haueleaſure and learning to help 
to amend many other faultes of that £00d booke and other 
lyke, The Latine tranſlation is this, 

Ad Septentriones,neq penes omnes txiſtentem,neq eiſdem vbt. 
cunq.Quiinatemperatas qua immutabiles {int divideret:Cum 1g 
tur non penes vniuerſos {it ſeptentrionales efle,nihil effer ad argymT- 


tum, {1 enfm penes habitatores temperatz omnes,ad = dicitur,fo 
los temperata”Cuod autem noh vbicz codcm modo,ſed mutari, bene 


comprehenſum elt. ipſeautem in zonas- partiens ,. quingqzad cceleitia 


 quidem vtiles efle afſerit,Ex his duas circumſtantesſubrer polos viay 
ad cas quz feptentrionales habent tropicos,diver{arum vmbrarit cſi 
ab alys duabus, quz deinceps ſunt viqzad habitantes ſub Polis. Qua; 
vero inter I ropicosctt, vtring vmbras habere. | 
Scholar, Other the matter.is very obſctite, or els there 


wanteth lyohte in thedeclaration'of it. 


Ma. T her is litle ſence in all theſe words:+$ ſence þ may be 


gathered ofit is yery falle, And yet is þ greek boke both vn 


Plje corrupt. 


A place of 


STtrabo 4« 


mended, 
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corrupt (except it be in a worde or two) and full of perfect, 

ſenſible and pleaſaunt ſentences.this 1s it, 
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Whiche I doo tranſlate thus. - 


Ardcticis vero circulis (vt qui necapud omnes exiſtant , nec ydemy 
vbigq perſeuerent) quis vnquam temperatas Z onas(quz immutabi- 
les ſunt) terminaret” Ceterum illud quod non apud omnes exaitant 
Axrdctici circuli, nihil facit ad reprehenlionem.quum fatis lit, {i modo 
{intapud omnes incolas temperatz iplius zonz, ad quos ſolos tem- 
perata dicitur.quod veroadiecit,non vbigqz ſeruarecos candem3atio- 
nem,ſed variemutari, hoc quidem recte adſumptum ct. Arq ipiePo 
ſidonius dum Zonas deſtinguit,quing inquit vtiles efſe ad coeleſtes 
obſeruationes.quarum dux,que Polis fubiacent,vmbras circumfluas 
habent,v nde Periſcix dicunturiibigqz finiuntur vbi tropici ipſiproar- 
QAicis circulis habentur.has:ſequuntur aliz cotidem, co pertingentes, 
vbi Tropict vertictbus incolarum imminent, atqz in his vmbra me- 
ridianz invnam plagam porriguntur ſemper, hinc Heteroſciz vocan 
cur.quinta vero que inter tropicos iacet,in vtrung latus viciſsim vm- 
bras mittit, atq Amphilſcia nuncupatur. 


Which words may be engliſhed thus. What man (ſaith Po 
lidonius)wold aſligne the Ardtike circles to beas bounds to 
the tempera te zones*ſeing thoſe circles ar not in every Cli- 
mate :nother do they continue vniforme and of one ſort to 
all cuntries. Theſe wordes (faith Strabo)that they be not in 
cuery climate,m aketh nothing to the reproofe. for it is ſuffi 
cient that they be incident to all the inhabitants of the tem- 
perate Zone, in reſpect to whom alone that temperate zone 
beareth his name; but thoſe other woordes, that they keepe 
not 
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not onevniforme mariner'in all places;bat aredinerflychan 
ocd:that is wellalleaged:AlloPofidonius himdelfewhen he 
diſtincteth the zones, doth ſay, that kye2ones'areneedetult 
and ſufficientiorceleftiall oh{erijations:whereof evo which 
be ynder the poles;are caledPerifcire;or Round ſhadowed, 
b:icauſetheirthaddowes runroundiaboaothems.:Andtheſe 
zones extend to that placegirhererhe tropukicitcles and the 
Acrdtike circles are alone; Atrertheterichere do tollowewo 
other, which'teache fromthencevnrs thoſepartes.; thadare 
directly-ynder'the tropiks:wndthele-hatie cheir noone ſhad- 
dowe running one waies (tyH; and rheetoreare-calted /Hete- 
roſciz,or Single ſhadowed, Phetfitr zonelyertrberivenethe ( 
rropikes, and cafteth thenooneſhadows2:waies,. wherefore 
the Greekes-calt it Amphiſcion,thatis Double ſhadowed. 

-- Scholar:By chis tranſlation' (which is worth a paraphra- 
fis) I doo not onlye perceave the ferice'of theſe wordes,whi- 
che before were darke, partly for the hardnes of the-marter, 
-and-partlyetfor thehypallage,inchanginge of the ſpeakers 
perſon; butalſo] efpyethe monſtrous ſhape of the old tran 
Mation. And'by this I garheralſo;thatStrabo wouldenot 
hauethe/Temperat zones tobe boundedby the Ardikand 
Antarctike circles.. - 2 2013: | $2561 B&H 
-Maſter:' His mynde-appeareth nd feſt anon after 
whereheblameth Polybius, for aſſigningethoſe circles as 
boundes of the zones: whereof one ſhould be incloſed with 
in that circle,and'the other ſhould extend from it tothenext 
tropike.then he concludeth thus:that thoſe ynconftantcir- 
cles, may beno boundes of certentye, '- = 511 443 63 57 
egureu yo on 510 perenimfoun outiuc wy, opiwoy 43 wer fort. © 
Dictum enim eſt, quod per ſigna tranſmigrantia, ea quznonmn, 


tantur, termihare non conuenit. | b 
For I hare ſaydebefore, that chaungable limites may,not 


beappointed as boundeg to vnchaungable places: : 
© Sch, Thitis'it appeareth, that the diltindtion of zones by 
| TE LN E-e, cs > the 
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the Ardtike and Antarctikecircles wereno conſtant diſtin 
tion. and (o is autoritye of 'oneforte repelled by thaucto- 
ritieof an other-ſorte, ob .: do tb 

Maſter. Y ou mayenot weighe the matter hoy oritye; 
for ſo ſhoulde that former doctrine continueſtyll, ſeynge 
alcaged for it Parmenides, Ariſtotle, Polybius, Cleomedes 
and Proclus,#again{tthem only-Polidonius 'and Strabo, 
whichanayeſeeme!theweakeririnumbre: but then conſidre 


- - * 


 thazthie firſte ſort bring only affirmation for, their teſtimo- 


The Polare 
circles. 


ny, and bare autoritye: the other, contute theym by good 
reaſon and ſubſtantiallargumentes, whiche arefarre to bee 
elteemed aboue anyeautoritye, 


. 


Scholar. Then-credityrnig reaſon againſt autority, I muſt 
ſay, that the Zones mult be otherwaies diuided, peradueny 
tureas I dyd learne of you before, | agreable to John. de Sa- 
croboſco his mynde, whom youcalled the reftorer of the 
Z.0nes. Bmw \ re 0 JN 

Maſter. Yeaindeede:for although Poſidonius and Stra; 
bo.did teache the like diſtinction, yet did they not ſo openly 
name.the true limites, howe bee it in eftecte 'they'meane the 
ſame: for when Scrabo ſaith ,that the Cold zone doth reach 
to that place, where the Tropike is the Ardtike circle, hee 
dooth-meane that there,where this firſte Zone enderh, and 
the temperate Zone beginneth, the Pole is:66 degrees and 
a halfe aboue the horizonte, and ſo multe the ſame Pole bet 
from the toppe of their headdes in that place 23 degrees and 
a halfe: in whiche diſtaunce bicaiiſe, the Poles of the Zodi- 
ake do deſcribe a circle, thertore doth John de Sacro boſco 
call chat circlethe Arctike circle, in that confounding.it in 
name withan other circle of the Qreekes: wherforel] thinke 
it more reaſonable for auoyding confuſion, to gyueit a ſe, 
uerall name, and.call it the Polare circle,and the other to be 
called ſtyll the Arctike circle,as the greeks fonge before did 
name it. And this diſtin&tion of the zones by the two Tro- 
pikes,and the two Polarecircles doth diſtinct exactly thoſe 
thre 
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three varieties of ſhaddowes before mentioned. whiche is a 
certaine and notable difference, not imagined by men whi- OY 
che may erre,but wrought by the ſonne,which can not erre, 
But heere muſte ]admoniſh you of an other erroure,gathe «, ,;., 
red not of grounded reaſon, but of phantaſticall imagina- erroure.. 
tion, by occaſion of-whiche, this fonde diſtinction of 20- 
ne3 was imagined,-'! - 6 | 
Bicauſe the elder Grekes had no; trade into the ſouth parts 
of Afrike, nother the Ethiopians again into Grece,and far- 
ther by reaſon the ſonne- runneth {till ouer, their headdes, - 
that dwell betweene'the tropikes, -,manye of the Latines as 2M 
well as of the Grekes phantaſied that there did dwell no in- Wa. 
habitantes,neither.could dwell there {gr the vehement heat: + 
wherſore they called it the Burned Zone. And of lyke oc- 
calion where they moued to accompt two other zones, that 
be nigh the poles, to be vninhabited for cold,by reaſon that 
the ſonne doth neuer come nigher to them then the Tropik 
circles: but how muche herein they were deceaued , it maye 
be declared not only by reaſon, and by experience, hut allo 
by autority of many of their owne writers,as namely. Erz- 
tolthenes, Poſidonius, Polybius,and Ptolemye. but as this 
isa matter moreagreeable to the treatiſe of Geographye or 
Coſmography,then of the Sphere,ſo will I ouerpaſle it for 
this time, and willreturne to the reſte of the circles of the 
ſphere, amongelt which the Zodiake as principall,doth of- The Zodi- 
fre itf{elfe,as the common theatre and ſtage of all the planets «ke, 
motion, and of the chiefe fiones and celeſtiall figures, 
Scholar. Are there pray you ſuche figures in the Zodi- 
ake,as Aſtronomers do deſcribe* 
Maſter, There are ſome that affirme no leſle,and teſtifye 
that they haue in a cleere ayre perceaued them : butfor the 
reſte ofthe forme, | will ſay nothinge now: onlye this I doo 
affirme whiche I know, that all the ſtarres whiche aſtrono- 
mers do name to be there, maye ealily be feene there, and in 
lyke forme as they doo place them. 


P.iitjs | Schol, 
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Scholar. If theformes sf beaſts henot chere,why do they 
call it by that name of Z gdiake,whiche-name' is derined as 
many do aftirme, of 7«/og;that tionifierhia bealtess 57 or 

| Maſter. The Signes dog beare thetizrnes of beaſtes,and 
therfore may that circle take thefike denoniinartionalſo;bur 
yet] denyed not that the-yerye formegwere' there; but.that 
they are not eaſilye ſcene in ſuche exacte ſhape'asthey be por 
tured, and as ſorme men write that they hatitfeene them;-but 
howe ſo euerit bee,the'certenty is, thavthe r2 ſiones are/con 
tained in that zogdiake,and therfore doth Fullye with other 
fatine men call it Signifer,that is , the Circle of the Signes: 


| but whye thoſe names ' were oiuen to euerye fione rather 


then other , dooth not appertaine ſo niche to this treatiſe, 
as to that Tudiciall artezwhichehath more ground of reaſon 


' then many men thinke, f 1 


What 1 to 
bee in 4 
Si2ne. 


Tie latt- 
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Scholar. When you ſaye that the Sonne is in anye fione, 
you do not meane(T am ſure) that the Sontie hachlepteſo 
hich from his owne ſphere/into-the ſphere of the Fixed [tar- 
res,where the zodiake and the fiones be, but that the. Sonne 
is directly vnder theſame ſione,and in a'riohte linebetwene 
that ligne and the centre of the earthe. /  2>1þ113}o0 

Malter. You ſaye well, That is the common vnderftan- 
dinge, when we ſpeake of the place of the fortnerburbicaulſe 


other Planettes doo decline from the myddle of that zo- 


diake, ſome tymes towarde thenorth , and other timesto- 
ward the ſouthe, therfore hauecall altronomers appointed a 
conuenientbreadth to the zodiake,according to the decli- 
nation of the Planets: howe bee it proprelye they doo call 
that the Latitude of the Planeres,when they ſwarue frome 
the Ecliptike line:and the Declination of them is their di- 
{taunce louthe or northefrom the equino@iall line: ſo doo 
they call the motion of them in Longitude;theyr diftaunce 
by theyr naturall courſe frome the beginninge of Aries, 
whichis the beginning of the zodiak, And now appointing 
the latitude of the zodiaketo bee twelue degrees (although 

ſome 
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ſome planetes may runnein latitude on the one ſide almoſt 

8g degrees) bycaule that quantitie is moſte reccaued, then is 

euerye ligne twelue degrees broad,and thirtie degrees long. 

and ſo maketh a longe {quare:trome the corners of whiche 

long ſquare, you may imagin lines to be draw? to the centre 

of the earth: and whar ſb ever commeth within the baundes 

of thoſelines , is accompted to bee in that ſione: and this is 

the ſecond ſignification ofa ſigne. A third lignification ther The thyrde 
is, which we yſe when we ſay that the bright ſ{tarre Arturus' /gnificar'd 
is in Virgine, where as.in deed heis aboue zo degrees north of 4 cne. 
from thePcliptike line: whichis farre out of the breadth of 74. pots 
the Zodiake:and ſo weſay that the poleſtarreis in Taurus, ſtare, 
whicheis from the Ecliptikeline 66 degrees. and likewayes 

we name all the (tarres in the ſkye to bee in ſome ſigne, bee 

they neuer ſo farre from the Ecliptikeline,and the Zodiak, 
Therſore to know what is ynderſtand by the name of a ſigne 

in this ſignification, you mult imagin 6 circles to be ſo dra 

wen about the Globe, that they may paſle by che beginning 

of all the ſignes (for euery circle will ſerue for two lignes be- 

inge contrarye oneagainit the other) and (o ſhall the whole 
Z.odiakeand all the globcallo be parted into twelue equall 

partes, yf you haue draiven thoſe circles rightly & that they 

do paſſeal by the two poles of the Zodiak. Now mark how 

thoſe 2 lines that do incloſe any ſigne,ar wideſta ſonderinfi 
myddle of the Zodiake , and from thence towardeche pole 

of the zodiake they comenearer and nearer,tyll they touch 

in the Pole it ſelfe. All the ſpace betweene anye two {uchee- 
micircles from one Pole to the other, is named a ſign in the 

thyrde ſignification: fo that whatſo euer ſtarres bee within 

that ſpace, are named to bee in that gne which 1s within the 

ſame ſpace: of all theſe three diuers tormes of fignes heere - 
maye you ſee examples. of the ſyrite by A,where the Sonne | 
ſtandeth vnder the ſigne of Cancer . of the ſeconde forme 

you haue an example by B,and of the thirde forte you haue 


twoo varieties, one by, C and an other by D. So that what a” 
= = 
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| fo ever Planet doth 
come within p boun 
des of that figure B, 
1s named to bein the 
2] fgneof Taurus : 6 
what ſo euer Planete 
| or fixed ſtar is with- 
inthe compas of the 
 Foure C, is iudged 
to be in Cancer : as 
pÞ Mooneis ther re- 
| preſented to be and 
all the ſtarres there 
portured,s ſo maye 
you iudge of anye 
other ſigne . Nowe 


this maye ſuffiſe for the explication ofthe zodiake, aſter 
whom Cowl, nexte the Colures, whiche take their names 
in Greeke of vnperfedtnes , bycauſe they bee never ſcene 
all aboue the groundein any oblique ſphere:whereby it ap- 
peareth,that good Iohn defſacro boſco was much deceaued 
in comparing them to the copaſſed bowing of a wild bulles 


- TNT. I» 
tayle z. AS thoughe they tooke their names t ereoft: but men 


O 


mult bear with the 1 onorance of that time,for lack of know 


ledge in the Gree ke tonge. Theſe Colures ſerue principally 
for the diſtinion of the four chiele pointes in the zodiake, 
as before is declared. and bycaule the pointe of rhe interſe- 


tion or crollinge of the ecliptike line and the equinoctiall, 


_ doothe ſufficiently expreſſe two of thoſe pointes in the be- 


vinning of Aries and Libra,therfore the greekes do aſligne 
comonly but one Colure, for the other two tropike pointes, 
and none for theſe equinodtiall pointes. How be it , bycauſe 
they ſerue alſo for the declinations and fatitudes of fixed 
ſtarres and Planetes, I thinke it better to deſcribe them,then 


toomitte them, And thus haue Ilyghtly touched all thecir 
cles 


cles that be fixed inthe ſphere,and mone with it. Nowe re- . 
maineth other two, which ftand fiyll alwaies and moue nor, 

of whiche' the fyrſte' is the Horizonte, andthe nexteisthe 
 Meridiane. The horizontis of twoo diversſortes.the one ,,.,,: 
doth extend on everyyde vnto the firmament ; and feruerh + ove. 

as 1t were peculiarly for the partition of the heanens,and di- The ccleſtia 
uideth the 1 kie juſtly into two halues, wherot the one appea at horizont 
reth vnto vs abouethat Horizonte, and the other is hidde 
from vs, ynder the ſame horizont : this horizonte hath his 
name of the {kie,and is'called the Celeſtial horizont,and his 
diameter is as largeas the diameter of the eighr ſpher,which 
is the fartheſt and higheſtpart of theſkyethat we canne ſee: 
this large horizont our ſight dothinforce vst0 acknowleds 
as a iuſte horizont, alchough reaſon canne tyndein it ſome 
wante of exacte preciſenes. And therfore Proclus doth not 
well diſtincte chis horizont from the other, by naminge the 
other a ſenſible horizont, and affirming this to be conſide- 
red only by reaſon,where as in deede we neede reaſons helpe 
more iniudoing the other horizont, whiche ] thinkemolte 
aptlye to bee called the Earthly horizont, bycauſe it ſerueth The Barth- 
for ſightes on the earthe and water onlye, and reacheth not ® *97i9nt 
vnto the { kie:no, his ſemidiameter excedeth not (as Macro 

bius faith) 180 furlongs, that is 22 myles anda halfe:and his 

whole diameter coprehendeth but only 45 myles in length. 

Sothat ifany man do [tande on a plaine grounde or on the 


ſea, he maye ſee rounde about him euery waies 22 myles and 
a halfe:that is inround compas of 


B 
the whole horizonte 141 miles #4, | 
I meane that leing the right line A, 
C,is 45 miles, the whole circle A 


A — Cc B CD, muſtbee accompted 1415 
/ myles in compas, "This ſaynge of 


Wy Macrobius is more nygher to the 
52 I'0 


truth then Proclus aſſertion, which 
is that the diameter ſhuld bein this 
| hori- 
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horizont,2o00 furlonges, that is 250 imyles,wherby he mea 
neth thata manne may ſee euery waye in: aplayne 425 myles 
from him: whiche aflertion every maryner dooth knowe to, 
be falſe: for it is well knowen by often and! good -obleruati- 
on,that in plaine ground,or on the ſea;they caninat diſcern, 
well aboue zo myles, and therefore doall mariners call that 
diſtaunce commonly a Kenninge : whiche is as muche as a 
manne maye-well ſee: yet from a hill or highe grounde men 
maye ce farther,and eſpecially they maye ſee other hilles or 
clyfes, but that is'no certaine yewe,nor juſte kenninge;yet 
in that ſort men may ſee 60 miles, or at the-molte go miles:. 
but125 myles is to-greate a diſtaunce, for to yewe any thing 
froma high place, and therfore of moreforceit is to excel- 
ſive adiltaunce to yewe 
any thinge in an equall 
plaine; as the horizont 
mult needes be, for de- 
claration wherof, 1 ſap- 
poſe this figure to re- 
- preſent the whole globe 
of the earthe, and the 
earthly horizoat ta.be 
expreſſed by the ryghte 
lyneF B G:vnto which 
line ther is an other dra 
wenasa iulte parallele, 


whichis HK L.ot lyke 


ſengthe preciſely with the earthly horizonte, and two other 
lines ijoyningethem at the eandes , makinge a longe ſquare 
of all righte angles,{o that two of thole angles do lyghton 
the circumference of the circle of the earthe. Then drawT a 
right line from E which is the centre of that circle, yvnto B, 
and an other from theſame centre E vnto Cr:wherby ther is 
made two triangles BB G,andE K L.Nowe preſuppoſing 


that B is the place where we ſtande:on theearth; and p = 
,the 
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vhto whiche the Semidiameter of 1000 furlonges of oure 
earthlye Horizont,dothe extende on bothe ſides;and frome 
the one of them 1s drawen a rioht line to the other, that line 
mult needes fall within the circle. 

Scholar. Thatis crue,accordingeto the 47 Theoreme of 
the Pathwaye. 77 
Maſter. Then muſte the line K E,be ſhorter then theſyne 
BE, and ſo Band K,are notably diftaunte, Be 
Scholar. T hatis cettaine, EE 
Maſter. And bicauſe the righteline FBG,is parallele to. 
the righteline H K L,there muſt be as muche diſtaunce be- 
tweene C,and L,as thereis betwerie Band K, _ 1 
Scholar. That foloweth bythe definition of Paralleles, 
Maſter. Thenas K,is notably ynder B,ſo muſt L beng- 
tably vnder Q:: that-is to ſay ynder the Horizont,and ther- 
fore can not be leetie, 
Scholar. It is againſt the definition of an horizonte,that 
anyethinge vnder it ſhoulde beſeene. | 
Maſter. Then if the ſemidiameter of the Horizonte ſhall 
extend no farther then that a meane quantitie maye be ſeene 
on the earth, it maye not be ſo longeas Proclus hath limi- 
ted it. Allo by the zwo triangles atoreſaide,whoſe angles are 
like,and therfore their ſides proportionable, & other waies 
diuerfly, by theformer figure,it may be demonſtrate, thac 
the righteline H Gris muche longer then E L,whicheis the 
ſemidiameter of the earthe, ſo that the horizont in ſo much 
diſtaunceis farre hygher then theearth is there,and therfore 
canne not bee aptelye called a Senſible Horizonte, nor an 
 Earthly Horizonte , as Proclus meaneth. But it appeareth 
that Proclus dydde rather in this dodrine followe ſome 
other mennes opinion then hys owne reaſon, as he dooth 
alſo in the declaration of the chaunge of the Horizontes 
and the Meridianes, for betweene eaſte and weſte , hee 
faythe that the Meridianes'chaunge at the eande of 309 
furlonges ; but between ſouthe and northe hee dooth af- 


CLie ltone 
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ſionenochaung vnto the Horizonts within 400 furlon 87 
In whiche woordes there are two errours included : the one 
that the horizonts be not like in chaunge  etwene eaſte and 
welte, and betwene ſouthe and northe. 

Scholar. Nay he ſpeaketh only of che Meridianes (I trow) 
| betwene eaſte and welt, and not of the Horizontes. 

Maſter. As thoughe we might chaunge the one, and not 
vniformely chau nge the other. 

Scholar. Truthe it is, that ſeing the meridiane doth cutte 
the Horizonte with right angles, they both muſt needes 0- 
ther {tand bothe till, other chaunge bothe a like: wheretore 
this firlte erroure can not be exculed. 

Maſter. And the feconde errour is as maniſel(t as it : for 
ther by he ſuppoſeth that the Climates do chaunge by equal 
quantity of furlonges or miles, which errour is to manitelt ; 
for nighe ynto the equinoctiall, 2150 turlonges northwarde 
do clades iacreaſe but of a'quarter of an hower in the longeſt 
daye. And with vs inthe ſouthe parte of England, 700 tur- 
longes northwarde dooth cauſe increaſe of a quarter of an 
hower in the longeſt daye, and in thenorth partes of Scot- 
lande, 320 furlonges doo giue as great an increaſe : in [ſe- 
lande 4 furlonges yelderhs t the lyke increaſe : and fo ſtyll the 
farther northe youg o0,the ſmaller {pace of ground bringeth 
the like increaſe in the longeſt daye. 

Scholar. Hereby I perceaue, that who fo cucr will trauaile 
in theſe ſciences with profic,mult lean rather to realon, then 


to authoritye,els he may be deceaued. 
Maſter.Thatrule is generall in all artes, 
Scholar. Andif Proclus rule be not certen, what rule may 
| T haue more certen? M. For thealteratio of the Horizonre 
| betwene louth + north, bicauſe not only theclimats do chig 
cherwith,but alſo the quancities of þ daies,[ wil anon before 
the doctrine ofthe aſcenſions, giue you a table generall for 
all climates in the earthe. And as for the chaunge of the ho- 
rizontes or of the meridianes betweene ealte and welte,you 
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A TABLE FOR THB DIFFE- 
. rence of howers accordinge to the diſtaunce of 
myles from caſte to weſte, ynder the 
Equinoctiall. 
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ſhall vnderſtande that 15 myles difference from eaſte toward 


welt,doth make the ſonne rilinge, the none ſteed, and Sonne 


ſetting,to belater by one minut of an houre.and fo 3o miles 
2 mynutes:120 myles g minutes:225 myles.15 minutes, which 
is a quarter of an hower. And for exaumples ſake more then 


for any other cauſe] giueyou here this table,which you may 


eaſylye increaſe by the lyke fourme, yntyll you haue accom- 
plyſ{ſhed the whole 24 howers, yt you lylte . howe bee ie 
hee that is readye in accompte of Arithmetike, needeth 
not anye {uchetables of ayde. This fable is calculate on 
lye for ſuche places as dyffer not aboue 1800 myles bee- 
riveene ea(te and welte, hauynge no difference or veryelyccle 
in their diſtaunces betweene ſouthe and north, as touching 
this conſideration. And it ſerueth onlye for the middle cli- 
mate of the worlde ynder the equinoctiall circle.for euerye 
other climate, yea and euerye degree in latitude of eche cli- 
mate,muſt haue a ſeuerall-table, whiche maye not well be ſec 
forth in this brief introductis6,but an other time ſhall ſerue 
herafter for it, ytyoucall on me and put me in mynde ther- 
of, cls the cl tye of prouifion for my familye will make 
me forget (luche xy! ; howe be it bycauſe you ſhall not 
thinke that I haue done more for them that dwell vnder the 
£quinoctiall (or nygh vnto itinGuynea or in Calecut)then 
ſor our own cuntrie,[ haue drawen the like table for the ele- 
uation of 52 deorees , whole yie is euen one with the other 
before. Re gin AN if I knowe the diltaunce of myles bee- 
tweene anye twoo places ynder this latitude of 52 degrees, 
or nyghe thereto , as ſoone as | have founde out that num- 
bre of myles in the table ynder that title , in the nexte co- 
lumpne on the righte hande,l maye fee howe manye mi- 
nutes they do differ in theyr howers. | 
_ Scholar.Sothatthe miles exceede not 110, for this table 


hathe no greater numbre. - 


Mafter. If youlyſte by this preſident , you may iticreaſe 
thetable as muche as you wyll. 
Scho- 
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A TABLE OF THE DIFFERENCB 
of howers, according to the diſtaurice of miles | 
{rom caſte to weſt; tor the eleuation of «_ 

__ **- degres, 55 minutes: 
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Scholar. Bicauſe examples;do make rules manifeſt, I pray 
you let me proue one example.London atid Briſtow are $4 
myles a ſonder, andas I have hearde you aye, they are not 
muche different in latitude: I deſire to know their difterence 
in howers,therforc I ſeeke for 94 vnder the title of diſtaunce * 
of myles, and I can not findit there, for gz and a halte is to 
lyttle, and1o1 4 is to greates | | 

Maſter. Andin lyke rate is there difference of minutes : 
for 10 minutes is to lytle, and 1 minutes is to greate. butto 
elſe molte neareſt : as g2 and a halfe is nigher to 94 then 

| 2014:{6 18 19 minutes more nearer their true difference then 
11. And for this timethis mayeſuffiſe, althoughe I can give 
you a | w2%a; rule by the part proportionableto fynde oute 
the iuſte parte of euery minute,but that were more curious 
then profitable in this place: Therfore will I leaue it, and de- 
clare vnto you, how you may make the lyketable for any la- 

- titude of euen degrees. 

Scholar. I'do perceaue by theſe two tables, that if I have 
ones the fyrſt nunibre which muſt beſet againſt one minute 
of tyme; then muſt I double it for two minutes , and triple 
it forthre minutes ,and fo forth, {tyll multiplying thefyrii- 
numbre of myles by the numbre of minutes againſt whic|1 
it ſhall ſtende. | 

Maſter. Y ou take it well, and therfore ſeyng you doubt? 
only of the fyr{t numbre , I will giue youa table by whiche 
you may eaſily firid out that firſte numbrefor all degrees of 
latitudeof any region - Andthis is it. where in the tir{t co- 
lumneyou lee placed thedegrees of latitude, andin the ſe- 
conde columneare ſet the myles with their fractions, which 
ſerue for one degree of longitude, in eche of thoſe dyuers 
latitudes. By this table may you make any table for any ele- 
uation of hole degrees, accordinge to the example of the 

former two tables, 

Scholar. That do] perceaue nowe very well, and can do 
it, [doubt not, ſufficiently for anye Climate, yf I were as 

certen 


THE CASTLE OP KNOWLEDGE. 197 


A TABLE DECLARINGE.: 


how many myles do anſwereto one minute of * 
tyme, in every ſeuerall latitude. 
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y ſuche 
orthe alt. 


Orontius extendethinot his-table aboue the lacitude of 55. 
degrees and a halte, fo therereſteth-ymro the northe Pole 23 
ric fimous degrees anda halte,'whiche coaſte hytherts hath been kno- 
aluerture wento-yery fewe men, but nowe of late by-the famous ad- 
vito Moſs yenture.of that waorthye companye.ot our Engliſhe mar- 
9%  chauntes for Maſgouia,that coaſt is difcouercd vnto'>5 de- 


the rorthe ! : | gt 3 ues; 
Ocean, Lees oflatitudemighe hande: and our hope is thar it they 


cloo continue av chey hauevaliantlye begonne , they ſhall 
diſcloſe thoſe ynknowen people whiche dwell diretlye vn- 
der the Pole, or at the leafte waies diſcouer that climate, 
ſuche as it is , to the full fatiſfadtion of that importune 
defire , whiche hathe forced manye chouſandes to wiſlhe, 
thar whichenot one yet (that-we knowe) coulde attayne: 
whereby they ſhall not onlye profite their countrie, buc 
ſhall procure te cheim ſelues greate ryches and treaſure: 
and that whiche 4s moſteto bee deſired , immortall fame. 
Wherefore for my parte to further their knoiweledge in 
the atchiuinge 6f their woorthye attempte , as I haue 
all readye in this booke given ſome lighte , ſo wyll I 
(God wyllinge) hereafter gyue more lighte ; and for art 
earneſte thereof ;] will nope exhibyce to! you a table of 
' the Ctimares extended to the verie Pole., whereby you 
maye learnenot 6nlye the begirininge and cande of euerye 
climate,but alſo the tuſte quancitie ofthe longeſt and ſhor- 
telte daye in eche of theim ,. and- in all other-places to 
the Pole ſclfe : the reaſon whereof you ſhall better vn - 
derſtande by the digerſities of the . yo cxmm 
But bicauſe (as I ſaidebeefore) that everye Climate dif- 
fereth trome other , by the ſpace of halfe an hower in 
the quantitye of their longeſt daye,therfore did the + 
an 
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and namely Ptolemye,fpra more preciſenes make a certain 
diſtin&tion for euery quarter of an howers difference, whi- 
che he calleth only by the generall names of parallels, as it 
doth atlarge appearin the ſixte chapter of theſecond boke 
of his Almageſtes ; wherof at anye other tyme [ will more 
largelyeintreate . And for this preſent time will onlyeſette 
- forthe theſummeof that matterin a table, whole firſte co- 
lumpne doth containethe numbre of the paralleles as Pto- 
lemye did diſtincte them... The ſecondecolumpne contay- - 
neth a. more exacte partition of thoſe paralleles accordinge; 
vnto the increaſe of the longeſt daye , by a quarter of an' 
hower,whiche Ptolemye obſerued not , after hee came to 18. 
howers of lengthe : but I obſerue (tyll, yntill 24 howers of: 
length.after which time and place, bicauſe theincreaſe of the! 
longeſt dayeis greater and greater continuallye, Ithinke it, 
not good to make ſo curious a table for euery quarter ofan. 
hower ,but (as Eraſmus Reynhold doth)to make the diſtin, 
ction thence forthe by halfea degree of difference in eleua- 
tion of the Pole, as by the table you maye ſee. IS. 
In this table are ſette forthe 96 paralleles juſtlye : and but 
38 by Ptolomies partition : the cauſe whereof, I will ſhewe 
you an other time. Of theſe paralleles are made24 Climats 
betweene the Equinoctiall circle s the Tropike of Cancer. 
eche difteringe frome other by halfe an hower , as the laſte 
columpne ofthe table declareth. but the elder Greekes dyd 
not knowe yerye well thoſe North cuntries , and therefore 
did they aſſione only climats according as I haue ſet them 
annexed to the firſte columne of this table, ' 


| 


| 


THE FOYRTH TREATISFE OF 


A TABLE FOR THE IVSTE 


= 


climat Co gc» 


III > —— 


tey Ptol 


j 


one 


PP _ 


nn mem 


————_— _—— — 


arallels a 


f the 7 


Mc —— 
—_— 


—__C 


dinge to the 8! de Greekes. 
| w | » = [Parallels more CXa 


- The rumbre © 


| 


| cor 


-- 


diſtinction of Climates, | 
E =|[8| SE TE. 
D Þ HH £I| 
S L EE S 5. IS : 
ES H 212} 24 {I 
Nl - E|[.z || E|| © 
De.| Mu. . i ]The names | 5 Lo: 1992 MILL | 
O |2 of the 7 clis [25 1 
4+ iS mates ſrer|- [us 
8 jz4 ||:2 [30 || 2 |ſome chefe Sir 
BEE ErRR 
p \3 by Meroe|27 jzy > 


——_dLes 
- 


C* 
| 3 [*5 || 12115 
aan + |by Sienc.|a8 
ALA 3 |45 II 
+3 o[|5 | Alex-/29} 33 [163 
* = andria. | [34153 
z6 0] [35 | 
;_| x6 |(64 
41/23 Pry tLome{zo 137 [ot 
LU eakelabalkoks of Os fs 
b” 485 lzs [us jz0 


Pk 


1421 


uw [115 (45 
"i! FS "Bo iS-| 38 nl 
$0134 "S | Ss. A 66 | 
59 30 by Ew | [43 | 
17 451] glande. la4t 
30 | | o hs " {6 

36 |ip[r 5 46 66 v5 
56(38 [ip1;o Ih x 471166 [29 
| —_— 48'|66 [31 


THE CASTLE Of KNOWLEDGE, 


iS 


with the quantities oftheir longe(t dayes,and the,Ele- 


uation of the Pole: 


_— — 
— —— 


l: || I'S. } Lis lt | 
[=]| > «+ £ < || © [S:1 
tte Watt tle SE | © | 
IS|[®| SL || = © I'S|[z=|[| <8 ||58 
S[2|| 22 | ZE E121 | ES. 
E [Sj Wm {jj —Ag & Ha 
JH = : (OR 
| & | © ||Deg.|41i.[[Dat. Ho, | & | & |[De, |Mi- |\Dai.|Bo. 
IF $9 | 67] © 23 a | | 7 +4 | 79 = [1275 19] 
34| 511} 67] 391] 33] t7 7 511 79] 3© 30| 17] 
ſ | 52] 65 d | kn + TE "2G 8| o || 133] 13] 
53] 58 39| 48 6 | | 77|\| So: 3 0 mL 
[7 541] 5g © [54 | | Alpydl 
[__| 551169] 32[[ 59þ 1: | | 791] Bi 36[[ 147] 24] 
| 35 56|] 79] 9 I| 64 | 85[| 82} © [144 4 
| 5711791 39) 69] + g1| 2| 3 © es 7 | 
- [ 58|[71|o || 73 « bakþ: 150] o | 
+ 4 Boks Ba Tt Fd | | 83/] 83] 3'5f| 152] 264 
60ll 72| o || Si] 17 38 | 84 8.4] 9 || 155 *_ 
61]| 72 30} 85| 14 4 | 8 5i| 8.4 3 9, 15S} of 
62\| 73] 0 || 89] 8 | 861] 85] o i!n60t x5 
| 36) 631] 73] 39j| 92 f | 8-| 35 z »|] 163i 5 
bp 74 © || 95| t9 | 83 86 © || 16, 9| 
$51] 74} 32] 99] 2 |__-| 8gf. 56). 30Lilg 
| al 75| 0 [2 5 | | | 90 If 87] © 75] 2 
671] 75 30 106] 11 TL 9 1 37 ; oll 173 'S: 
[ 1% 76| © ||109| 16 3 9 2|| 33] o INrp6l 2 1 
wy 69 76] 39] 112 20} 9 3 33 * 173] 16 
| | zo] 77] © [| 115] 22 94|] Sg] » || Bu] 
711] 77] 39}|118 | 22 oc 9 51] 89! 30] 
K- Foe 70, 9 [- z 2 | 1 a 99) > [|185[ 7 
37] 731| 79| 30 24l2o| | [ | 


" The names ; 
and ordre 
of the Clis 
mates. 


192 THE FOYRTH TREATISE Of 


Howe be it bicauſe you ſhall know what names thelder gre- 
kes dyd giue them (whyche names hath beene retayned euer 
ſith that time) I haue here drawen a lyke table as your other 
authors haue ſette forthe, that you may the better conferre 
the figure with che table, and the more eaſilye ynderſtande 
the one by the other. in whiche figure the circle A, B,C,D, 
A repreſeteth 
the Hori- 
zont,# the 
I righte line 
os A C, (tan- 
Lap Ces dethfor the 
IDEN Re” i Meridiane 
DES - x EA t line. Aisþ 
LD, —— 1 n—_— "< | north pole 
5 2 andC, the 
Es ſouth poles 
B the ealte, 
* eDþ weſt, 
BD beto- 
kening the 
Equinodti 
all,and EF 
the tropike 


"C 
of Cancer, GH,the tropike of Capricorne. andal the other 
lines are the boundes of the Climats eche in his order. The 
firſt Climat taketh name of Meroe,a famous [land in Bthio 
pia ynder Egypt, incloſed by the river Nilus.the ſecod Cli 
mat is named of Syene,a city of Egypt,lying directli vnder 
$ tropik of Cancer. The third Climate is called after Alexi- 
dria,a notable city #an anciet vniuerlity in egypt alſo, lying 
on the north ſhore of it. The fourth climate beareth þ'name 


of þ Rodes,an iſland better knows then kept,and yer better 


loſte then kepre ſo derely. The fifte Climate is expreſſed by 


thename of Rome,a citycin ltalye well ynoughe momy 
e 
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The ſixre climateis called after the Euxine fea , commonlye 
called Ponte, Theſfeuenth Climate reacheth Gem the pa- 
rallele chac paſſeth by the mouthe of the river Boriſthenes, 
and SR to the parallele that runneth by the ſouth par 
tes of Bnolande, as Ptolemy witneflerh in the ſecond booke 
of his Almageſtes. And alchough more maye bee aide of 
the Clim ates, yet [ will reſerue it to the treatiſe of Coſmo- © 
oraphye,andat this timewill ſaye no more, but that on the 
other fide of the Þquinoctiall rowarde the Southe, there 74, j,,jzc 
are the like Paralleles , and the like Climares,. with the ſame Climatcs. 
quantities of cilfauntie from the Equinodctiall, and the like 
increaſe of daies. 
Scholar. The diſtaunce of anye Climate or Parallele 
frome the Equinoctiall is equall all wayes with the eleua- 
tion of the Pole aboue the Horizonte, as I maye ealilye 
coniecture: ſo that when I knowe the one, I multe nee- 
des knowe the other : and that maketh me nowe to thinke 
that yt I knowe anye eleuation of the Pole , I maye by 
thys table ealilye declare howe farre that Parallele whi- The wſe of - 
che ſeructh for that eleuation, is frome the Equinocti - the table of 
alle circle : and howe longe the longeſt daye is in that Clintatess 
place : and it it chaunce that the latitude of anye. region 
whyche 1 doo ſceke for, bee not in thys table iuſtelye ex- 
preſſed, ] muſte then gefle by the proportion of thoſe 
twoo numbres , betweene whycheit ſtandeth ,what the pre- 
cilelengthe of thelongelt dayeis. 
Maſter. Thys table it felfe ſuffiſeth for eche quarter 
of an hower betweene the longelt nighte of 24 howers', 
and the longeſt daye of 24 howers ; but for more exacter 
partes of ryme,] woulde not wiſthe you to trauaile yet, tylt_ 
1 maye hereafter oye you full rules for it : eſpeciallye 
ſeeynge thys quarter of the hower is: the difference of 
the x. es daye, whiche muſte be-parted into twoo par- 
tes , and Uh one halte quarter to bee aſlygned to the 
R.is difference 


Of the AJ 
CENtipns.s 
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difference of the Sonneriſinge , and the other halfe quarter 
the difference of the ſonne ſetting. 
Scholar. That difference is more preciſe then our clocks 
_ ordials do ſerue vnto,and therfore | may well ynoughe bee 
ſatiſfied with it for this time:wherefore I pray you now pro- 
ceede to the Alcenlions. | 
Maſter. The vie of the name of the Aſccnſions , hathe 
orcate diuerſitye in it, therforc ] muſte by diuifion and deti- 
nition diſtinde ſo thole divers varieties, that you may iult- 
ly knowe them eche in his kinde. And tyrlt, for the name of 


Aſcenſion in generall, it doothe betoken therilinge of anye 
ſtarres or ſignes(what ſo euer they be)aboue the Horizont. 
But nowe is there dyuers obleruations of ſeuerall perſons 
touching the rilinge of theſtarres,for Aſtronomers vie to 
obſcrue theyr rylinge in fourme , that is to ſaye, whether 
they ryſc ryghte or obliquely , not regardynge ( in that 
conſideration)the difference in the time of the daye : where 
as the conninge Maryners, and authors of huſbandrye, 
yea and good Phylicians alſo as well as Aſtronomers do 
marke their rilinge at twoo times principallye, that is when 
they riſe iuſte at the Sonne ſettinge,or els iu{teat the Sonne 
rylynge. 

Scholar. If Aſtronomers.doo nonſider onlye the fyrſte 
forme , then theſe other formes do not appertaine to thys 
treatiſe, whiche is of Aſtronomye peculiarly. 
Maſter. Alchoughe thoſe rilinges and £9 of the 

ftarres which Phyſicions and other good writers of huſban 
_ dryeand writers alſo of nauigation, doo ofte times fpeake 
_ of intheir writinges,as beynge ſuche, whiche in aunciente 

Kalendars haue beene ſette Beth plainlyefor all menne to 
vnderſtande, and ſo myghte bee at this tyme alſo, yet he 
that ſhoulde well ſette theym fo forthe, oughte to bee ſkyl- 

full in Aſtronomye, els canne hee not doo it woorthy the 


readynge, and therefore it belongeth to Aſtronomers to 
determine 
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etermine' their true times . Howe bee ir -bycauſe Poct.: 
haue oftener made mentioti of fuche ryſinges , then Aſtro» 
nomers haue doone, therefore doothe Joannes de Sacrc 
Boſco and others alſo call them Aſcenſions Poeticait : 
not as fayried matters, but as thinges often remembyc:} 
in Poetes bbokes . And as I ſayde, they putte differen: : 4 
betweene the ryſynge of thoſe ſtarres in the mornyng wyili _ 
the Sonne, and the rilynge of the ſame at the Sonne lc: 
tynge. The fyrſte manner of rifirige with the Sonne, they 
call in Larine, Ortus Coſmicus, Mundatiusand Mat: 
tinus ; whiche rtmaye thell bee narhcd in Englyſhe the Mor: 
nynpe ryfinge : the other forte whichein Envliſh ought ro 
bee called the Euenyngerilinge, is named truely in Latine 
ortus Veſpertinus or Acronychus , and not! Temporalis 
or Chrohicus. £45153 S19; $Q 145 

Scholar. Yet manye doo call it ſo, and [oarines de Sacro 
boſcoſhewerh a reaſon of that name, bicauſe (ſayth he)char 
Aſtronomers yſe that timeafcer the Sonne ſettinge belt for 
mmarkinge the courle of the ſtartes, + 13-64 
* > Maſter; Jonorance of the Greeke torigus hathe hindred 
MHuche matiye 900d wittes: thiche maye often appeare nor 
only itt 000d lohn de facro boſco, buratfo in matry writers 
wvithin thele 350. yeares eſpeciallye : burwee multe wynke 
at ſuche faultes , whiche rather were-thefaultes of the time, 
then of the perſons. and for this tiame Acronychus, 
Is 'eafilye toutned inito'Chronicus. 'The'fyr{te nameis of- 
ren readde it Ptolerhye and: 6ther Greeke wryters , and 
38 narfed of the begyhnynse of the nyghre, whichename 
'by ſenoraunce was 'tourned* into ©hronicos-in Greeke ; 
and lo accordinglye was called Temporalis -in-Latine ; 
'and then ati ymagined reaſdri cloyted thereto; lyKewaies 
*alls inthe thyrde | 


"alls1 Kinde6f ryſynse- and: ſettinge , where 
of che' fime aithor 'doothe rake mention , hit appea - 
#eth! that hee'was ſomewhat "deceaued'for that owghte 
: not to'bee' called* proprelye' 'rylynge; of anye Starre: 
- = R.tjs ; when 


The thyrde 
inde of 
(ettynge. 


Combuſtis, 
Oppreſion 


TY 


| notable ſtarres , for the matter is not ſo eaſye as it ſeemerh 
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96 
when it petreth oute of the Sonne beames,and maye ſhewe 


or ſhine at eueninge or moraynge . but it oughte rather 
to be called Apparitionor a pearynge of that (tarre. And 
contrarye wayes when anye (tarre is fo nyghe vnto the Son 
that the Sonne doothe take awaye or hyde the lyghte of it, 
{c oughteto bee called the Hydynge or occultation of that 
ſtarre , and not theſettynge of that ſtarre, ſych ſettynge 
and ryſynge haue propre relation to the Horizonte,and 
yet doothe hee and mennye other contrarye to the lear- 
ned Greekes call the fyr{te, the Sonnelye rylynge of the 
ſtarre , and the other,the Sonnelye fettyng of him.where 
as Ptolemye and the learned Greekes call che one 94mg, 
that is in Latine Apparitio , the ſhewynge of the ſtarre, 
and the contrarye is called in Greeke pvc, and in La - 
tine Occultatio, the darkenynge or hidynge of the ſtarre. 
whiche chaunce happeneth commonly to any (tarre being 
within 15 degrees of the Sonne, this paſſionis called of ma- 
ny men Combuſtion: Other contract the name of combu- 
ſion to ſyxe degrees,and call this Oppreſlion . but of all 
theſe, I will an other time declare my full mynde , for 


\ the ijuſte knowledge hereof appertaineth to a higher Arte, 


And fo will I hereafter giue you a table declaringe the mor- 
ningeand euenynge ry{ynge and fettinge of all the moſte 


to bee. | 
Scholar. I vnderſtande it thus : that when the Sonne is 


in anyeparte of a Signe,thoſe (tarres whiche be in the ſame 
parte of that. Signe,dooriſe with the Sonne,and thoſe whi- - 
che be in the like degree of the contrarye ligne, they, riſe at 
the Sonne ſettynge. Ts 
Maſter. Your taking is true,for ſuche ſtarres as are nigh 
vnto the Ecliptikeline: but yet ſuch ſtarres as be farre from 
the ecliptike line, may riſe or ſet with the Son, although thei 
be inan other Signe then the Sonne is,sſo may they ryſe or 
ſet before or after þ ſon, although thei be in one degre ofany 
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Signe with the Sonne. And here maye you not forgette that el 
the (ſtarre that ſ{etteth with the Sonne, is named to haue an ning ſettig 
euening letting:and the ſtarre that ſetteth in the welte at the The mor- 
Sonnerifing, is iudged to have the morning ſetting: wher- ""g {**ig 
by it {olowerh, that the ſtarre that hath the morning riſing, — 
hatch alſo the evening ſetting: and he that hath the eveni noe 
rilinge, hath the morning {etting:thus haue I ſpoken rude- 
ly and lyghtly for this time,but in the table of theſe rifinges 
and ſertinges, you ſhall have a more exacte forme of know- 
ledgeſet out for you,touching this matter. And noweto re 
tourne to thoſe aſcenſions which be peculiarly called Aſtro 
nomicall; fyrite, for the definition you muſte vnderſtande,' 
that Aſcenlion aſtronomicall is the certaine limitation of Aſcrntis « 
ſom pointe of the equinoctiall circle, whiche riſeth iuftelye ghee 
with anye ſtarre,and largely taking the yle of that name, It 
berokeneth alſo thearke of the Equinoctiall circle, whiche 
Iyech betwecne the beginninge of the ſame Bquinoctiall at 
Aries, and extendeth to the juſte degree that riſeth with any 
(tarre or ligne. Thirdly the aſcenſion of a ſigne or conſtel- 
lation (whiche includeth a certaine meaſure in lengthe,) is 
that julte arke of the equinoctiall, which doth paſle the Ho- 
rizont with that whole ſigne or conſtellation. 
This aſcenſion is commonly dyuided into twoo kyndes, 
the one is called Ryghte aſcenſion , and the other Ob - 
lique or Crooked aſcenſion . Ryghte aſcenſion, is defined ny,j4 of: 
to bee that, with whiche a greater portion of the Equino- cention. | 
Aiall dooth aſcende. And that is called Crooked or Oh- Crohked jos * 
liqueaſcenlion,with whiche a leſſer portion of the Equino- he 
Gall doth aſcende. 4 
Scholar. heare you ſpeake of a leſſer portion and a grea- q 
ter portion, but where ynto thoſe compariſons ought tobe 
referred, I cannot tell, excepte [ ſhall reterre the one to the 
other, | 
Maſter., That mays you not doo , for ſo one aſcenſion 


R.itj. __  myghte 


BE 7 


The meane 
Aſcenſions 


echeto other:and I haue ſaid before (and wil proue it anon' 
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mighte bee caffed 
right + croked allo, 


104: 7 //\ At the lea(t in divers 


PAD; Y compariſons : 'but 
ESSE! chaccan not be no- 

zo | |ther is it permitted 
SET 7byanyaltronomers 
— Scholar. may 
it appeare that ſuche abſurditie woulde follow? 
Maſter. To the intente that I mayealleage nothinge, but 
that whiche ſhall not only be certaine and true;but alſo ſhall 
be manifeſt ro you, [ will hrite in{trudte you in the vnder- 
(tanding of thoſe Alcenſions,and after that I willrerurn ts 
the proof of thelemy woordes. And forthe better vnders 
ſtandinge of both dehnitions, [will name ynto you a thirde 
Aſcenſion, which mult be as therule of thoſe other 2 , and 
that is the Meane aſcenlion,for ſeyng you can wh hrs refer 
oreater and leſſer but other to one common meane ,-or els 


that they can not be compared togither, therfore mirſtthey 


beereterred and compared to one common meane, whiche 


] callthe Mean aſcenſion, bicauſe that with it ther aſcendeth 
notſo muche ofthe Equinoctiall,as with the right aſcenlis, 
nor {olytleas doth aſcende with the crooked aſcenſion; and 
tor this cauſe may it well be called a Mean aſcenſion:Again 
it mayebecalled a Meane aſcenſion, bicauſe it is without all 
exceſle:for the portion of the EquinoGiiall 'whiche aſcen- 
deth with it, is equall to it inprecilenes of degrees , ſo that 
neither of them excedeth other. Ss ; 
Scholar. It ſeemeth reaſonable thatall exceſſes beinge re- 
ferred to anye one thinge, do approue that one as a meant 
betwene them, namely when the exceſſes decline to both ex- 
tremities,as more and fewer, greater #leſſer do.butin al this 
kinde of doctrine,thewordes are morezalye to bee ynder- 
ſande,then the matter, Therfore excepte ye do with exam- 

T2 ples 
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ples declare theſe varieties of Aſcenſions, I doubte it wyll- 

be longe before [ ſhall well conceaue them and rightlye di-' 

ſtincte them. | | 
: Matter. Y ou haue learned before, that there is two' yarie- 

_ ties of Spheres, a Righte Sphere, and a Bowing ſphere:and- 
as inceche of theſe the BquinoGiall doth kepe one yniforme 
aſcenſion,thatis to ſay,p in 24 houres iuſtlye alttheequina-/ 
ctiall doth aſcende, and ſo conſequently in euerye hower of 

the daye 15 degrees of the Bquinoctiall doo vaſe the righre 
torizont, ſo the Zodiake whiche is the circle of the ſignes, 
by meanes of his obliquitie, dooth not keepe vniforme af- 
cenfion anye where in any polition of Sphere.for although 
the whole Zodiakedo aſcend iultly in 24 howers, yet in eue- 
ry hower,vnequal portions of it do aſcend,and that diverſ- 
ly, according to the diuerſities of the Climates. But ina ge- o— 
neraltye of differences, you may take theſe generall rules. 'i « righte 
In the right ſphere, euerye quarter of the Zodiak hath an Sphere. 
equall Ns aſcenſion,with euery quarter of the equi-» * 
nioctiall, beginning the quarters at the 4 principall points,” 
whiche] haue before ſet forthe: for it you ſhoulde take three © 
ſiones in other partes of the Zodiak , their aſcenſions wyll-_ 
not agree with a quarter of the Equinoctiall,lith there is no 
one ſipne that doth equally agree in aſcenſion with the lyke 
portio of the Equinoctial,that is to ſay,with zo depres init. 
: Scholar. This rule is in [oannes de Sacro boſco ; and in 
Orontius allo. 1 | 
- Maſter. Then you beleue it the better. BENE, 
-Scholar. Yeain deede. 4 
-Maſter. T hen tell me whether the aſcenſion ofone of thoſe: 
quarters of the Zodiake, ought to be called a Rightaſcen- 
ſton, or a Crooked aſcenſion. We 
as Favor of bothe,as I do vnderſtande their defi-* 
nitions, ſecyng the arke of the EquinoGtiall that aſcendeth' 
with them , is nother greater nother yetlefſer then they, 
as theſe definitions do importe;but is equal with them,and 
"4" Bb ther- 
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therforeitſeemeth to me moreapte to call it a Meane afcen-; 
ſion after your definition. 
Maſter. Y ou aye truthe', and thereforc is their doctrine 
imperſecte, that make but two aſcenlions, where thre oughe 
to be diſtindcte, (and them ſelues name thre in vie, and but 2 
in diſtinctionand definition) namely ſeyn o (as Tullyehath 


 ſayd)iris the greatelt faulte that can be, to omitte any mem 


bre in diuifion: but to omitte their faultes in omiſſion , and 
to retourne to their better declaration. This ſecond rule do + 
they alſo approoue, yea and natures ordre doth hecefſarily 
inferre the ſame, that euerye twoo [19nes or pattes of Hines. 
£quall in quantitie, and lyke diſtaunte from anye one of the 


_ 4 principall pointes, have equall aſcenſions eche to other, 


Scholar. Thatis to mcane,that 'T aurus, and Aquarius 
haue equall aſcenſion,bicauſe they are equally diſtaunt from 
the Þquinoctiall pointe of Aries. 

Maſter. And ſo haue Taurus and Leo, bicauſe they 
difterre equallye frome the FTropicall pointe of Cancer , 
and ſo of all the other . But to the intente that you maye 
the better ynder(tande all this that is ſaide, and the reſte thac 


' 18 to be laide, I haue here ſet forthe in a table the iuſte num-' 


bres of degrees of the Equinoctiall circle, which do anſwer 
to the degrees of euery ſignein their aſcenlions in the riphe 
Sphere. So that if you defire to knowe the aſcenſion of any | 
deoree of anye ſigne, firlte ſeeke our the ſigne, and then in 


the firſte columne looke for the noumbre of the depree,. 


agai n{t whiche in the common corner vnderneth the Sione 


you may ſee the numbre of the degrees and Minutes of the 
Equirioctiall, that do aſcende with that degree of the (igne. 
And thoſe degrees be accompted tr the beginning of the; 
EquinoGiall at Aries,and ſo orderly after þ naturall courſe 
of the ſignes. wherby you maye perceaue,that Aries, Tau- 
rus and Geminiall three togither haue for their aſcenſion 


90 degrees, whiche numbre agreeth with the quantitie of 3. 
ſiones, and therfore is their alcenlion Meane. Allo I maye. 
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faye , that the laſte degree of Gemini,or anyeſtarre in that 
degree, orin the laſte degree of Virgo, Sagittarius or Pi- 
ſces, haue a Meane Aſcenſion , ſo that the lame ltarre haue 
no latitude: how be it in the eande of Gemini and Savgitra- 
rye, althoughe they haue neuer fo muche latitude, yer is 
their aſcenſion meane. whiche prerogatiue thoſe two. points 
haue, bicauſe the lynes or circles of their longitudes doo 
touche bothe the Poles of the Zodiakeand of the Bquino- 
Ctiall , and ſo dothe no other circle of longitude: wherefore 
all ftarres out of thoſe places limited where ſo euer they be, 
they haue no Meaneaſcenſion, but other Ryghce aſcenſion, 
orels Crooked. 
. Scholar. Thus I perceaue that the twoo tropike pointes 
haue a priuiledge aboue the two equinoctiall pointes in the 
aſcenſions. , \ 
Maſter. It ſeemeth ſo in the righte ſphere, but in the Ob- 
lique ſphere the Equinoctiall pointes haue the greater pri- 
uilege: for alwaies in all places where they doo alcende,they 
keepe their meane aſcenſion, but ſo dooth not the tropike 
pointes in anye oblique ſphere . no nother anye ſtarres of 
their longitude,that is to ſaye in their Colure.for although, 
twoo pointes in the {kie,where their Colure dooth cutte the 
Equinoctiall circle, haue a meane aſcenſion , yet itt thoſe 2, 
laces is there no ſtarre that hath beene noted , as hereafter 
ou ſhall better ynderſtand. But that you maye in the mean 
ſeaſon knowe what ſignes doo aſcende righte,and which do 
aſcende crokedlyein the righte ſphere , you ſhall marke this 
lytle table whiche I haue drawen out of the former great ta- 
ble,where you ſee that 4 ſignes agree ſtyll in their aſcenſion, 
and the fir{te 4 haue but 27 degrees and 54 minutes of the 
Equinoctial anſwering to eche of their aſcenſions: the other 
4 lignes haue 29 degrees, 55 minutes for their aſcenſion:and 
the laſte 4 haue 32 fk. and ut minutes agreeing to theyr 
riſing,which degrees and minutes added togither,do make 
iulte go degrees thatis exacilye one quarter of the eq w_ 
F:.07 all 
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ctialll and fo are eche ternary of cthofe Signcs one iuſte quar 
ter of the Zodiake. F 
Scholar. And in like caſe T percearre,the 6 howers of time: 
that anſwercth to tkoſe whole quarters is alfo the iulte quar 
cer of the naturall day, which amounteth by the addition of 
the three ſetrerall rimcs aorcingto thoſe 3 ſenerall aſcenfions. 
And as ] ynderſtand it, che quantityc of ryme is gathered 
after the rate of r5 degrecs aſcendinge euerychoirer , as you 
aide before. ſo that eterye degree a{keth 4 minutes of an 
hower: and 15 minutes F, a deoreein the EquinoGtiall doo 
ryſe in one minute of an hower: for this 1s alwaies to bee re- 
mebred,that a minute is euermore the 60 part of that rhyns 
wherynto it is referred, But now ther commeth to my aint 
the ſayinge of Toannes de Sacro Bolco, whiche longe hathe 
troubled my minde, and I can not learne otanye man hoive 
to vnderſtande him well: for.in mine opinion his woordes 
import an impoſſibilitie, he blameth this argument as eucl; 
Thele two arkes ate cquall, and they begin to riſe togither, 
and continually ther riſeth a greater portion of the one arke 
then of the other : ergo that arke will bee full riſen ſooneſt, 
whoſe greater portion did alwaies riſe. This argumente fee- 
meth inuincible in mine opinion,and yet John de Sacro bo 
{co for improuing of it alleageth an example, wherby as he 
ſeemethto intend, the antecedent mayebe true, and the cort- 
ſequente falſc; and therefore the argumente multe needes be 
naught. | , h 
Maſter.Repeat you his example,that we may examine its 
| | Scholar. 
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Scholar. Hewilleth to take any quarter of the Zodiake, 
eompared with his like quarter of the Equinoctiall, and to 
begin with that quarter from the fyr{te pointe of Aries , to 
the latter ende of Cremini,alwaies the greater portion ri fetch 
of the Zodiake,and the leſſer of the equinoctiall , and yet 
thoſe two quarters aſcend fully togither: and the lyke multe- 
you vnder{tande of the thirde quarter, from the beginning 
of Libra, totheeande of Sagitcarye. but contrarye waies,in 
the quarter that lyeth rome the fyrite parte of Cancer, to 
the la(te of Virgo, the portion of the EquinodGtiall in ry- 
ſynge, is {iyll greater then the parte of the Zodiake that ri- 
ſeth with it : and yet thoſe bothe arkes doo rile iultly to gi- 
ther at the eande, | | 
Maſter. Here is a greate fallationby Amphibologye, as 
Logitians do call iT that in one fence it maye be true,and 
in an other it is falſe. And fyrſte for declaration of John his 
meaning (as I thinke) markeas many partes of thole 2 firlte 
quarters as you lylte , and ſtill by che former table , as 
well as by tournynge the Sphere it ſelfe , it wyll appeare 
manyleſily, that the portion of the Zodiake is cuer greater 
then the marche portion of the Equinoctiall, | 
Scholar. That is moſte true. for with 12 degrees of Aries 
thereaſcendeth of the equinoctiall 11 degrees and twoo mi- 
nutcs only of the Equinoctiall,thatis 5g minutes leſfe: with” 
3o degrees of Aries there rifeth but 27 degrees and 34 mi- 
nutes, whiche is lefſe by two degrees and ſyxe minutes: alſo 
in Taurus ,15degrees hathfor their aſcenſion 42 degres and | 
32 minutes,that-is twoo degrees and 2g minutes to lytle: the 
laſte of Taurus aſcenderh with 57 degrees and 49 minutes, 
whiche ſhoulde be 60 if it were equall with the degrees of the 
Z.odiake. Againethe16 degreeof Gemini anſwereth to the 
aſcenſio of the 74 degree and 4s minute of the equinoctial, 
whiche in equalitye would be 76: and the 29 degree of Ge- 
mini ſhould haue by ordre of equalitie the 89 degree of the 
£quinoctial,s hath bus gg degrees + 55 minuts, which is lefler 
| Del, by hue 
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_ grceot Gemini,the degrees betweene them are 20:# to know 


by 5 minutes then equalitye requireth,and ſo dothit appear 
in all thereſte, ſaue inthe verye laſte degree of Giemini,whey 
bothenumbres appeare euen. | 

Maſt. Then arethe wordes of lohn defſacro boſco true; 

Scholar, This matter troubleth me to muche:for of this 
am [ affured,that if anye two quantities be equall togyther, 
anda leſſer portis of the fyrſte matched witha greater part 
of the ſecond, then of neceſlitye that parte thatremainech of 
the fyr{te quantitie, muſt needes be greater then that that 
reſteth of the ſeconde. 

Maſter, Thatis true alſo:for if you abate ynequall partes 
from 2 equall quantities, the portions that remaine will be 
vnequall, and that parte will beeleaſte, frome whichethe 
oreater portion was abated, _ er-? 

Scholar. As that can not befalſe,ſo ſt feemeth to me, that 
ſeyns there doth aſcende with the whole ſigne of Aries but 
27 degrees,and 54 minutes, there mult needes remain 62 de 
orecs and 6 minutes of that quarter, and thats more then 
the 60 degrees which reſteth of thelike quarter of the Zo- 
diake. Now thoſe 62 degrees and 6 minutes will aſcend with 
the 60 degrees of the Zodiake,fo that then there dooth not 
ſtyl aſcende a leſſer portion of the EquinoGiall : foras the 
fyrſte portion was leſſer, ſo this ſeconde parte is greater. 

Maſter. Your coniecture is good: and toapproue it che 
better, you may conferreſome leſler partes of thoſe 2 quar- 


ters togither, as from the 20 degree of Taurus,to the 16 de 


the arke of the equinoctiall that aſcendeth with thoſe 20 de- 
orees,ſubtractethe leſſer from thegreater,and the alcenſion, 
of thoſe 20 degrees wyll remayne. | 


Dee [in. Scholar. Theaſcenſion of the2» degree of Taurus is 4> 
"6 deorees and 33 minutes : the aſcenſion of the 10 degree of 
47\12_ Geminiis 6g degrees,and 21 minytes.wherfore ſetting thoſe 
22 |]45 numbres in conuenient ordre,and making ſubtractio duly; 
ther reſteth 20 degres 48 minuts, fo is this portio of þ equt 


no 
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noRiall the greater by 48 minutes. 
-Maſter. Proue again from the2g degree of Taurus, to the 
28 deoreeof Gemini:whiche difference is 30 degrees. 
| Scholar, With the 28 degree of Taurus there dooth af- E 
cende 55 degrees,and 44. minutes:and with the 28 of Gemi- _ 
ni,97 and 49. and by Suberadion the difference - p = | 
appeareth to bee 32 degrees,and 5 minutes; ſo is —Z 42 
thearke of that Equinoctiall greater by two de- 
rees and 5 minutes, then the matche arke of the 
odiake: And therefore are not John de Sacro boſco his 
woordes true: Nt f 
Maſter. Prooue yet more before you condeninehi m.try 
the arke from the tenth degree of Taurus;to the 22 depre of 
the ſame ſigne,whichearke includeth 12 degrees of the Z.0- 
Uiak, ©: 5 ; | | 
- 'Schol. The 16 degre of Tautus;aſcedeth with ;7 degtees 8 
35 minutes of the equinotial:h 22-degre of þ fame ſign hath 
for his aſcenſio 49 degrees £35 minuts,þ difference hetween 
"dg 35 them by ſubtractis is found to bertdegres iuſt:and 
-37 35 ſothatarke of the Equinoctiall is equall with his 
12 .9 matchearkeintheZodiakes '*' > 
: Maſter. Yer ones more proue the arkefro the laft degre of 
Aries to þ lecond degre of Gieminiavhichark is 32 degrees. 
:.:Scholar. The laft degree of Aries rifeth with 27 degrees, 
and 54 minutes:;and the 2 of Gemini hath 5g degrees and $4 
minutes in his aſcenſion. betwenewhich 2 numbres, ': ;g 5.4 
the diftaunce'is'32 degrees exactly, and ſoarethole 2 27 54 
arkes equall alſo,and neither of thoſe 2 examples do 3x  » 
make the arke of the EquinoGiall leiler then the: matche 
arke in the Zodiake: ſo that: they make agaynſt John de 
Sacro boſco. IT: pers | 
Maſter. In deede as his woordes be plated in the Prefent 
_ timezthey can not be true, buthis meaning maybe more fa- 
wourably gathered, by turning the Preſenttimeinto þ Per- 
fect time,+referring the name of I tothe whole _ 
| ob 
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that is fully ryſen in that quarter, as I dyd intheexplication 
of his wordes occaſion you to make proofe: whertore take 
anye parte of the fyrite quarter, and accompt from the be- 
gi _—_ of Aries: or lykewaies any part of the thyrd quar 
ter, and recken from the beginning of Libra , and ſo half 
ou ſee alwaies that the portion of the Zodiake whiche is 
aſcended, ſhall be greater then the parte of the Equinoctiall 
that is riſen with it:# ſo ſhall ic continue euen to the very laſte 
degre of them bothe,and then at length doth both the quar 
ters end their aſcenſions exactly togither. 
Scholar. As you ſaye. nowe doo | perceaueit,ſo that rhe 
faulte is rather in his woordes then in his meanynge. 
Maſter, Such meane matters muſt be winked at in others 
but not folowed. And nowe for the ordreot A lcenlion ol þ 
other 2 quarters which begin at Cancer # Capricorne, yots 
ſhall ynderſtand the lyke: but that the greater portion $ af- 
cedeth is referred to þ Bquinodtial circle s not toþ Zodiak 
Scholar. Sol vnderltand by this former table that with 
28 degree of Cancer there aſcendeth 120 degrees and 6 mi- 
nutes of the Equinoctiall, which is two degrees and 6 mi- 
nutes more then equality woulde yelde:and with the 26 de- 
orce of Virgo, there rifeth the r76 and 20 minutes of the e- 
quinoctiall, whiche is alſo more then equallenes by zo mi- 
nutes: and ſo it | takeanyedegre of any ligne in that ſecond 
quarter, or in the fourth quarter, beginning at Capricorn; 
I may lyghtly ſee by the table that the portion of the Bqui- 
noctiallin his aſcenſionis greater then the matche arke of 
the Zodiake from the beginninge of Aries to that degree. 
wherby it appeareth thatal thoſe 6 (ignes do aſcend right,bi 
cauſea-greater portio of the equinoctiall aſcedeth wirh the. 
Maſter. Then by the like reaſon,the other 6 ſignes Aries, 
Taurus, Gemini, Libra,Scorpius and Sagittarius do aſced 
crokedly,bicauſeþleffer portio of þ Equinoctial doth aſced 
with the: after $ ſort of confertce,which is cotrary to5 I laid 
before, 4 lignes only do aſcend ryght inthe Ryght ipher: 
wher- 
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wherelfore you-muſte ynderſtanfle, that for to knowe'the a[- 
cenſion of euerye gne, you muſt conſider that ſignealone, 
and thearke of the Equinoctiall that dooth aſcend with it, 
and fo ſhall you ſee exactly the aſcenſion of euerye ſigne ſe- 
uerally. And hereyou ſhall ynderſtande, that all Aftrono- 
mers commonly do call the Right aſcenſion ſo largely,that jr mah 


it extedeth to the aſcen(is of all the ignes ina Right ſphere: 7; 1, .- 
and ſo they name the Oblique aſcenſion the riſing of all the cyſion, 
Signes in anye Oblique Sphere, whereby it appeareth that 
they give thenameot Ryghte and Crooked aſcenſions, ac- 
cordinge to the Horizontes or poſitions of the Sphere,and 
notaſter the quantities of time in their aſcenſion. And this 
ſhall ſuffice at this: time touchinge aſcenſions in the Righte 
Sphere: in whichalſo thedeſcenlions or ſettinges ynder the 
Horizont, areequall with the Aſcenfions, ſo that they need Of the deſ-. 
not to haueanye peculiare declaration : but in the Oblique ph pR of 
Spheres it is not fo, but contrary waies.thole fignes that do WE 
aſcende righte,doo deſcende crooked:and they that aſcende 
crooked, doo deſcend righte: ſo that the deſcenfion of anye 
"gnein an Oblique ſphere,is equall preciſely to the aſcenſ15 
of the contrarye lone. | 

Schollar.Y ou meane that the defcending of Aries is equal 
tothe aſcendinge of Libra,and the deſcendinge of Taurus 
is onein quantity of time with the aſcenſion of Scorpiti 

Maſter. So is itin deed. Andinthis greateyarietie you 

ſhall marke one conſtaunte vniformitie, that the aſcenſion 
and deſcenſion of any ſignein any croked fphereioyned by 
addition togither, doo make an equall ſumme of time with 
the aſcenſion and deſcenſion of the ſame ligne in a righte 
ſphere, inlyke ſorte ioyned togither:but to the intente that 
you maye vnderſtandeall thele thinges the better , and alſo 
Mk thejuſteaſcenſion of euerye ligneinthis our Climat _ 
where theeleuation of the pole is 52 degrees , I haue drawen 
heerea ſpeciall table for that latitude.in whiche you ſhall vie 
the like manner of entringe, as you didin the other,fo that 
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SD "y ES -::--1 
* Libra Scorpius Sagittari.||Capricor, Aquarius| Piſces 

[| Deg. | Min. |[Deg. | Min. || Deg. | Mut. Deg. |Min- |Deg. (Mn, |Deg,| Min. 
9 || wv] 9 || 223] © 265] 5 4 || 303] +9 | 339| 18 [1347 | 12 12 
4 [ane 25 || 234| 2 6|| _267| 17 || 324) 54 || 33 o| 59 1147 | 4: FE 
"z þ Bu 54 ous] Fn 268] 45j| 3051 58 | an] 2p (348) 7 
; 3 154 16 ||2z27|19]| 270) 3 | 3ep| 1 | 332 332| i9 1348] 35 
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althoughe the numbres differ , yet the woorke differeth not 
in this table.the fyr{t columne containeth the degrees ofthe 
Signes, and the other columnes doo containe the degrees # 
minutes of the Equinotiall ynder eche figne, accordingly 
as they doo anſwere to the Aſcenſion of the degrees of the 
ſame Signes.By this table may you ſee a great Tiueritic in 
the Aſcenſions from thoſe in the Righte Sphere : And yet 
this maye you certainly obſerue : that euerye two lignes be- 
inge contrarye to gither , the one lyingeagainſte the other, 
as they haue farre vnlyke aſcenſions,ſo yet if you adde their 
bothealcenſions togither, they will be equall to the aſcenſi- 
ons of the ſame twoo fignes in the Right ſphere. | 
Scholar. Then in as mucheas the aſcenſion of Aries is' 
in this latitude 12 degrees and 4g minutes , s the 
':. 45 Aſcenſion of Libra, 43 degrees i uſt,(abating as [ 
— -F ought 108 degrees) and {o they bothe by addi- 
tion do make 55 degrees, and 48 minutes. And 
inthe right ſphere eche of chele {ignes hath for his aſcenſion 
27 degrees and 54 minutes (for the contrarye lt- 
nes there are equall in their aſcenſion)wherfore *7 7+ 
by addition there will amounte the fame furme——<- 

_ preciſely that was gathered before : and ſo like- 
waies of Taurus and Scorpius: their aſcenlions ioyned to- 
oyther maketh 59 degrees and 4s minutes:;but in the righte 
ſphere, thoſe two aſcenſions maketh 59,50. that is twoo m1i- 

nutes only difference in two ſignes , fo is it but one minute 

E— in one ſigne, that is not to be regarded. 

Maſter. Not greately,and eſpecially in an Introduction, 
But doo you marke here the Signes that aſcende ryght, and 
them that aſcende crooked? 

Schollar. Alchough I ſee a difference by this table frome 
the other; I had thoughte that the more c roked Sphere had 
made the more croked aſcenſion onlye: but yet that they al- 
waies had kepte one name in generall , and not haue chaun- 
gedit, but by your queſtion only I am admoniſhed ofmine 

8; erroure 


55 48S 
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errour: for ] ſee that Libra (as it is eafilye yvewed) dooth af 
cend here righte, and hath for his aſcenſion 43 degrees, and | IF 
inthe Righte ſphere it dydaſcende crookedlye,and had hut LR 
27 degrees and 54 minutes for his aſcention, and therefore | 
maye | doubte of all the reſte, tyll] haue examined theyr af- 
cenlions better, | & 
Maſter. To eaſe you of payne, lo here is a table of theyx 


iuſteaſlcenſions, which you mayeexamine at leaſure, 


> A BRIEFE TABLB FOR 


AR 4 

52, degrees of latitude, 
[Aſcentionl| The i Signes, {Parts of the Equin. {Partes of tyme. «J* 
| i | | [| Degrees; | Minutes |[Howers., | Minutes. 
| Crooked ||Aries, FPtlices, | bb. | 408 2 || 9 | 51 2 
|Crooked || Laurus,: , Aquarius] »6 | 54. | L FEY 
|Crooked. |Cremini, Capricornus|| 26 | 29 he #1 | 45 = 
[Ryghre ||Cancer, Sagirrarius,|| z7_| 55s fa |31 #& | 
[Ryghte _ Leo, Scorpius, Nl 4z |54+ [2 | £ F 
|Ryghte (Virgo, Libra, #43 jo' |fz | 52 of... 
[The addition of thoſe partes [| 1 3 0 WE ll 12 | 9 [ 


By this table you maye perceaue what ſignes doo riſe cra 
kedlye, and whiche doo aſcend righite,and that there bee of 
eche ſorte 6. ſo that from Cancer vnta Capricorne all the 
ſignes in direct ordre do alcenderyghte, and frome Capri- 
corne to Cancer, innaturall ordre of the Siones,all thole 6 
ſignes do ryſe crokedly. And this rule is getierall in all theſe 
northe climates,that lye from 30 degrees of latitude(vnder 
which Memphis and {Ta 6 areand mounte Sinay : alla 
the yſle of Madera , and the parte of the weſte Indies , cal- 
led Terraflorida)vnto 66 degrees and a halfe of laticude,im - fy: 
that Climate wher I{ſfandlyeth and the north partes ot Nor 
waye, and namelye Halgoland, where Oht here dwelte, that 
was the fyrfte diſcouerer of thenorth viage towarde Mol- 
couia. 

Scholar. That yiage I defire mucheto ynderſtande, and 


_— 
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ſo do manye other. 
Maſter. An other time ſhall ſerue for it, for now we haue 


an other matter in hande. 

Scholar. Then for this preſent matter:Is there anye other 
'_  varietieof aſcention betweene the Equinoiall circle and 
varietes of the Latitude of zo degrees* | 
aſcenſion. Maſter. Yea, muche diuerſitye:for (as you haue hearde) 
ynder the equinoctiall 8 ſignes do aſcend crokedly,and but 
4 ryght: but from the Equinodtiall vnto 10 degrees of lati- 
rude,s [19nes aſcende ryght, (Gemini, Cancer, Leo, Scor- 
jus, Sagittarius, Capricornus)and other ſyxe croked, that 
18 Aries, Tarurus, Virgo, Libra, Aquarius « Piſces. And 
from 10 degrees ynto 39 there are 8 ignes that rife right, as 
Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittarius, 
and Capricornus:and the other four, Aries, Faurus, Aqua 
rius and Piſces,riſe cr okedly.butto the intent that you may 
haue the better habilitie to iudge of fuche varieties, I haue 
here ſette forth divers tables for examples fake ; and namely 
ſuche, whiche importe anye yarictie of alteration,or helpe 

to the apte ynderſtandinge of the ſame. 


X S # 


A TABLE FOR THE LA 


tittide of .1, degree, | 


—__—— 
—— 


Aicention|l | Then 51Znes. {Parts of rhe Equan. [Partes of tme. = 

1.566 £ - 5 - A — }Degrees. | Munate's. | Horwers of Minutes. 
Crooked|/Aries, Pilces, 27 | 42 fa 71 52 i: 
CrookedjTaurus, Aquarius, . 29. | 44 |_| 58 ip 
Ryghre ||Gemini,Capricornus $3; [8-43 1+ ; 3 

BY Ryghte |Cancer, I2Zitcarius, ff 22 | 1 6... ATP A, F 3: 
Ryghee ||Leo, Scorpius, || .3> | 41; 2 |... 55 
Crooked||Virgo, Libra, _j 28. |.6-, fo | 52 + 

| The ſumme of thoſe partes | 8 o'f GS. 1 [4.4 Ss 
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A table for to.deprees of latitude. : 


ET 


Aſcention Thenz Signes, [Parts of the Equin. j Partes of tyme. | 


- 6 LA þ: 44 _ [Degrees | Minutes, |[Howers,|  nutes. 
Crooked|/Aries, Pilces, © 7 AH ET pt mh - 
Crooked Taurus, Aquarius, | 2 8 ta: Wa | 52 
Ryghte |Gemini,Capricornus|| 3z | 3* | 7 Has” 1975- 
yghre | Cancer, Sagittarius, ]2 | 53 > I 30 T » 
Ryghre j|Leo; Scorpius, ſz: 134 2 | 6 & | 
ooked([Virgo, Libra, {29 | jr [5p 2 
{_Lhe fummeof thofe partes * j[ 80 | © E EXIT 7 | 
A table for 1: degrees of latitude. 
[Alcention | Thenz Signes. © JPartes of the 8quin. | Parter of tymee | 
| | fo Degrees. | M inu*es, [Howers. [Minutes. 
| Crooked || Aues, Fices, 25 138: fjn; | |} 42 { 
{| Crooked || Taurus, Aquarius, || 28 | + | 52 re: | 
| Kyghte ||Gemini, Capricornus|| 3» |z> |» © | 5 _ie_| 
| Ryghte || Cancer,Sagittarius, | 3z | 57 || s | | 32K M8- "3 
| yghre |[[Leo, Scorpius, [zz [44 jj | 57 | 
| Ryghte || Virgo, | Libra, || 3 o- v0: os EE2H 
| The ſumme of the partes. wo ſo [iz lo | 


4. 


A table for 20.degrecs of fatitude. : 


Aſcenſion]| The 1z Signes. _ [Partes of the Equin-I[_Partes of tyme. | 


[Degrees. | Minutes. l 1oWers. | Minutes. 


 ———————————__—_—_—__C_CGdC 
” 
. — 


Sn Wane on na 
Crooked} Aries, Piſces, [a3 [397 j[2 | 34% 


| Crooked|| Taurus, Aquarius, || z6 | z7 | WIE 
 Ryghtre ||[Gemini,Capricornus|| z > | 48 FREETIETtT | 
Ryghte || Cancer, Sagitarius, || zz | 36 7 iff | 
|_Ryghte [Leo, _Scorpius, || zz [xr 2 | 13%; 

| Ryghre || Virgo, Libra, fizz |g ' || 182] 

| The ſumme of the partes. __ 139 [© i x2-. | © 7] 


ES EF 
Crooked|[Arics, . Piſces, 
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A tablefor 2g.degrees of latitude. 
[Aſcenſion | The: Signess [ears of the Equin. [Partes of tyme. YJ 
: SG td # 


Dama. . 


Scorpius, || 35 


| Ryghre || Virgo, Libra, {| 34 


—— —— -— 


| The ſumme of the partes 


{+8510 


A table for zodegrees of latitude. 


——_— 


[Aicenlion}| Then Signes, 


Partcs of tymes — 


M 


[Partcs of the Equin- 

FIRE NE FIR 5 xa a 
| Crooked -| Aries, Pilces, [22 ts: 3.5 LIES 
Crooked || Taurus, Aquarius, | z4 |23: |» | 37% 
Crooked ||Gemini,Capricornus| 29 | 56 1 FE 
Ryghte _ || Cancer, Sagittarius, 3 4 | 2 8 5 WM BYE ne 
IKyghte ||Leo, Scorpius, f|z5s - |25- fa | aig 
Ryghee | Virgo; Libra —E A 18.0037, 13% | 
'T he tumme of the partes. _ | 189 | © FS... V7, 


—————— 


| Aſcenſion 


A table for 50.degrees of latitude. 


a OO COT 


The Signes. 


vY 


\l 


—Pow of the Eque in.ll Ps rtes of tyme. 


Degrees.| Minutes. [towers.| Minutes. 


| Crooked|| Aries, Piſces, ſoz | 52 fo | 55% 
Crooked|| Taurus, Aquarius, | 17 | 55 |" [117 
CG Crier] :7 | o go: 1.487 
Ryghte || Cancer, Sagittarius, || z> 24 ſx | we 

} [ain phone. pos, [4 [- | 473 | 
| Ryghre || Virgo, Libra,  p/4r | & ffs |47%} 
The ſumme of the partes. [189 ſe ſw of 
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A tablefor 66.degrees of latitude, | 


hit 


| 


Aſcenſion] The: Signes.  [[Parts of the Equin. || Partes of tyme. 


El. [Degrees Minutes. Howers.| Minutes. 3 
Crooked||Aries, Piſces, f||7 j16 lo | 29 % +2 
Crooked|[Taurus, Aquarius, ||10 |56 fo | 43 © | 
Crooked||CGemini,Capricornus i245: | $6 J#3. JE. 

IRyghte ||Cancer, Sagittarius, || 4x |28 |z | 45 & P 
Ryghre |[Leo, Scorpius, | 4.8 ;-4 52 k- þ 3 £ [1-9 iS -F 

| Ryghte |[Virgo, Libra, jj 48 |3z jz3 | 1+ 4 

| The fumme ot the partes | :380|o_ | 1 Fi as 


A table for 66 degrees and } of latitude. 


2 


Adcenliion || 'I he1z Signes, || Partes of the Equin. || Partes of t Yes. | 
| $7 O's = bl 7s,  WDeprees:| Minutes. | Howers.| Minutes. 
Sudden [| AAr1ES, rue, © $f Ip -, þ of | 2 WC 
Sudden ||'1 aurus, Aquarius, | > | 0 Of © EQETSES 
| Sudden ||CGemini,Capricornusj» lo {| o | < i 
| Ryghte || Cancer,Sagirrarius, || 64 | 22 || + | "7 Z 
Ryghte |Leo,  Scorpius, [59 [ap 3 {[59ogl _ 
_Ryghte || Virgo, Libra, | 55_| 49 _|}3 43 2.|_ 


- The ſumme of the partes. || 182 | 0 wer 27 


Scholar. Sir I thanke you moſte hartely for theſe tables; 
for I hauenot ſeene the lyke of them before: and theyr or- 
dreis ſo ealye, that I neede no greatehealpe in the vnder- 
{fandinge of them : Foras in the tytle of eche of them is 
ſette the degree of the latitude of the Region for whyche 
the table is calculate , ſo in the fytſte columne is fetre 
the differences of the aſcenſions in tame}, and in the ſe- 
conde columne are the names of the Siones , whiche haue 
thoſe diuers Aſcenlions,eche rowe contayning two Siones, 
whereby they differ from the ryghe Sphere, for in it 4 Si- 
ones agree in one quantitie of aſcenſion, wher as in all theſe 


Tels Ob- 


#7 


The firſte 
Yule Of Ob 
t1que Ajce - 


107, 


J 


table of tenne degrees of latitude , and [ 
beoynne with Taurus , and ſo doo [ rec- 
Ken ſyxe'Signes, Taurus, Gemini, Can- ;j, 34 
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Oblique ſpheres, only twoo ſignes doo agree in lykenes of 
aſcenſion, And in cche of them are there (ette in the thirde 
columne,the deorees of Aſcenſion,and minutes after them, 
whiche appertayneto euerye ligne : and in the fourthe Co- 
[umnearethe partes of tyme, agreeynge to thoſe partes of 
thc Equinoctiall circle: by whiche it may appeare not onlye 
howe manye degrees and minutes thoſe Signes occupye 
in their Aſcenſion, but alſo howe manye howers or mi- 
nutcs doo anſwere to the ſame. And in eche table is ſette 
the full quantitie of halfea daye, and alſo of halte the Zo- 
diake, whichc is the fullfumme by addition of all the other 
zercelles ouer them: whereby I perceaue ir to bee true , that 
cche halfe of the Equinodtiall dooth equallye afcende wyc' 
eche halfe of the Zodiake, 

' Maſter. Beginnin oe the halues of them bothe at che 


——Equinoctiall pointes , in Aries and Libra, it is mott truc: 


but not ſoyf you beginat the Tropike pointes, or in anye 
other partes of theym : ſor yf you begynne at anye. of 
the northerlye Signes betweene Aries and Libra , and o 
recken 6 [ignes togyther,thoſe Sygnes ſhall haue a ryghte 
Alcenſion : for wyth them ſhall aſcende a greater por - 
tion of the Equinoctiall . But if you doo recken ſyxe 
vIiones and begynne that accompte betweene Libra and 


Aries, in the ſouthe parte of the Zodiake , then doo 


thoſe lyxe ſiones aſcende crookedlye : for as muche as the 


portion of the BquinoGtiall that ryſeth with chem, is leſle 
then halfe of it. 


Scholar. For proofe thereof I take the Degrees | Minutes. 
3 5 L 4 

Jl 38 

34 33 


cer, Leo, Virgo and Libra, ynto which 29 57 
 DJignes thefe ſyxenumbres anſwvereas they ES... IF 
be here lct,accompting onenumbre tiwile, 194 ® 


that 


— 
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that is fyrſt for Virgo.,and then for Libra,and ſo the whole 
ſumme of partes of the Bquinoctiall is 184 degrees and 6 
minutcs: that js 4 degrees and 6 minutes more then halte ; 
whercfore thole ſignes do aſcenderight, And fo I perceaue 
i: wyll be in the other lyke woorkes, it I doo begynne wyth 
anye Sijonein that northe halfe of the Zodiake, ſor'ſce- 


ynge Arics hathe theleaſte of all other Alſcenſions, it I 


take anye other Signe , and omytte hym , 1 ſhall haue a 
oreatter noumbre then the halfe of the Bquinoctiall cir- 
cle. But nowe contrarye wayes if I begynne wyth anye 
of the ſouthe Signes, and fo recken ſyxe continuall Sy- 
ones, theyr Aſcenſion. you ſaye will bee an Oblyque al- 
cenſion , bycauſe theyr degrees wyll bee more in noum- 
bre then the degrees of the Bquinoctiall circle : for exam- 
-pleI rake my beginninge at Sagittarius , and ſo recken 
{orthe dircctelye ſyxe Signes , that is Sagittarius , Ca- 
pricornus , Aquarius, Piſces, Aries and Taurus. and 
ſor them ] take the numbres of their Alcen- ———— 
ſions, and ſet them downeas here you ſe: fo ga 7" 
that by addition they doo make 172 degrees, No =? 
and 34 minutes : that is lefſe then the halfe 28 | 4 
circle by ſeucn degrees, and 26 mynutes, 5 | 53 
wherefore it muſte needes bee , that thole *5 | 5* 
Siones doo alcende crookedlye. 6 1 24 
Maſter. And ſo muſte it followe where *7* | 34 
ſo cuer you begynne after Libra in that ſouthe halfe of 
the Zodiake: for ſo muche as you omytte the aſcenſion 
of Libra, beeynge 29 degrees and 57 minutes,and in ſteed 
of it you takethe aſcenſion of Aries , whiche is but 25 de- 
Orecs and 51 minutes, \ 22 
Scholar. Thys reaſon doothe appeare manyfeſte y- 
noupghe : and that not only in this table, but alſo in al the 0- 
ther , ſave that in the laſte table I fee a ſtraunge dyſa- 


greemente frome all the other , for in theſe ſyxe Signes, 
\ Tt Als 


, 


we 
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Aries, Taurus, Gemini, Capricortwus, Aquarius s Piſces ] 
there is ſet no numbres of degrees or minutes for their af- 
cenſion, but only cyphers, whiche thyng is ſtraunge to me, 
for thereby may it be coniectured, that thoſe 6 Signes haue 
none Aſcenſion at all : and yet I am ſyre that the fyrſte 
three of them doo aſcende not onlye in that Climate, but 
allo in all other Climates be north that latitude euen to the 
northe Pole. 

Maſter. A lyttle miſtakinge dooth difturbe your mynde 
muche, but yt you doo place the ſphere in the Horizonte, 
in ſuche forte, that the northe Pole be 66 deorees and halfe 
aboue the Horizonte, and then tou rne the Frſte degree of 
Aries,to theeafte Horizonte readyeto aſcende, and after- 
warde yt you tourne the Globe towarde the welte, but by 
the quantitie of halfe one degree in the EquinoGiall , you 
ſhall perceaue that all thoſe ſixe Signes whyche lye from 
the wynter Tropyke ynto the Sommer T ropike, that is - 
to aye, Capricornus, Aquarius, Piſces , Aries, Taurus, 
and Gemini , wyll aſcendeſodainlye in one momente all 6 
| at ones: ſo that for their aſcenſion there canne be aſſigned 

no degree of the EquinoGiall, nother oy ſenſible parte 
of ryme, {yth it is doone in a momente of tyme. and rher- 
fore muſte | putte no degree for their Afcenſion,nother yet 
anyetyme. And bycauſe I thoughte nc lefſe but thar this 
woulde feeme ſome thynge ſtraunge vnto you , therefore 
haue I not touched anye thinge of the other A ſcenſions 
for theſe Climates that bee berweene the Tropike of Can-. 
cer and the Pole, beynge adfured that they wouldeſeeme 
to you muche more ({traunge, then thys doothe . but 
hereafter yt | perceaue that you trauayle well in thys firſt 
Introduction , I wyll inftructe you more largelye in 
all chat ſhall bee needefulle for you : and in the meane 

| ecalon | wylle profecute the rules of theſe Aſcenſions 
in the Oblyque Spheres , as I dydde begynne. - | | | 
: Wher- 
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wherefore you ſhall note , thatalthoughe eche halfe of the 
Zodiake doo agree in alcenſion with eche halte of the 
Equinoctiall, yet the partes of thoſe halues,[ meane the fe- 
uerall ſignes, and their diſtincte portions doo not ſo agree, 
butare ether more orleſle, De. 

Scholat.SoIremembre doth Tohn de ſacro Boſco aftirms tobn de f4- 
for ( ſaithe hee) in that halfe of the Zodiake , which is be- ©7* P9F0 
tweene the beginninge of Aries , and the eande of Virgo, ine. 
alwaics the portion of the Zodiake whiche riſeth , is grea- | 
ter then the like halte of che Bquinoctiall;and yet thoſe hal- 


ues doo rile tooither. : 


OS 


Maſter, This he ſpeaketh of the Oblique ſphere, 

Scholar.So dooth hein deede. | 

Maſter. Propounde you an example, that I mayeknowe 
howe you do vnderſtande it. 
* Scholar. ] take an example out of the table of 5o degrees 
of latitude, and for the fyr{te fyue Signes I ſette , =} 
the quantities of their aſcenſions , as heere is ',, ; 5 
ſeene , whyche by Addition doo make 138 de- z7 ©». 
Srees and foure minutes . ſo dooth there wante 37 / 34 


of 150 degrees , whicheare the fulle degrees for — 53 
L3 + 


fyue ſignes, degrees and 56 minutes, rhat arke 
therefore of theEquinoctiall is leſſer then the matche arke 
of the Z.odiake; but nowe there reſteth in that halfe of the 
.£quinoctiall 4: degrees and 56 minutes, whiche is theiuſte | 
''aſcenſid of Virgo,in that latitude,and ſo thoſe both halues 
doo aſcend ioyntly togither. | 
Maſter. Proouethe lyke woorke in the table of 16 de- 
grees of latitude... | | M3 8 
Scholar. For the firſte 5 ſignes Aries, Taurus. :5 5+ 
Gemini, Cancer and Leo, I ſet their aſcenfions 23 14 
thus. And by addition] fynde that cheyr whole 3* 3* 
ſumme for all thatarkes aſcenſion is 150 degrees ?* ??. 
- and three mynutes.. that. is three mynutes 2 : RP 
more thenne the' degrees of fyue Sygnes, | 
HACH | Tan. whiche 


bis rules e$ 
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whiche is 5times 30, And fo is this example againſt the rule, 
for here the greater portion is of the Equinoctiall. 


Maſter. Proue yet againe in the table of one degree of la- 
titude. 
Scholar. The aſcenſions af thr 5 ſipnes 27 42 


in that latitude, are theſe;:and make in one total *? » 


ſumme,151degrees,and 54 minutes:thar is 1 de- - a 


gree,and 54 minutes more then the like arke of \ _ 
the 5 ſignes in the Zodiake, whiche contayneth 75, — 
but onlye 150 degrees . Ando is this example : 
allo againſt the rule; 

Maſlter.So you hauetwo examples contrary to that rule. 

Scholar.]tcan not be denyed. 

Maſter. Then is that no certain rule , 

Scholar. It ſeemeth ſo. '$ 

Maſter. In deede itis true onlye abou e 13 deprees of lati- 
tude, for inall climates and paralleles ynder 13 degrees of la- 
ticude,the equinoctiall maketh greateſt numbre of degrees 
in his arke. ſo that [ohn de ſacro Boſco his woordes maye 
not beaccompted crue generally(as they ſounde)but parci- 
cularly betwene 1; degrees of laticude, and 66 and an halfe: 
and fo is it to be ſayde of diuers other of his rules, 

Scholar. Is there the lyke diuerlitye beyonde 66 degrees 
and a halfe northward? - 

Maſter. Thereis more diuerſitie, but ſuch and ſo ſtraung 
as I will notat this time trouble your head wichall, but wyll 
appoint a more conuenient place for it. 

Scholar. Then I beſeeke you to proſecute the reſt of John 
de ſacro Boſco his rules, touchinge aſcenſions. 


Maſter. Repete you the rules, 
Scholar. His nexte rule is : that in the other halfe of the 


Zodiake, from the beginning of Libra,to the eande of Pi- 
ſces euermore thereriſeth a greater parte of the Equinodtial 


then of the Zodiake, and yet bothe thoſe halues doo ryſe 
tully togither, | FS -:5, 
: Maſter 
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Maſter. Prooue it by ſome examples. 
Scholar. Inthelatitudeof zo degrees [ take Libra onlye, 
and fynde againl(t it 34 degrees and 39 minutes: ſo is there 4, 
degrees and 39 minutes more ofthe equinoctiall then of the 
Z.odiake agreablye tothe rule.' Allo in the table of 60 de- 
orees with Libra, there doth aſcende in the equinoctiall 4g 
degrees and zz minutes.that is to ſaye 18 degrees and;z2 mi, 
-AAutes morethen the zo degrees of Libra. 
Maſter. Afaye' the lyke in the latitudes of one degree, 
and of 10 degrees, | 4 
Scholar. Jn the latitude of 10 degrees, the ſigne of Li- 
bra hath for his aſcenſion 29 degrees, and 57 minutes of the 
Equinodctiall,that is z minutes lefſe chen the degrees of the 
Z,odiake, and lo is that contrarye to the ſayde rule. 
Maſter. Nowe proue the other. 
Scholar. Jn that parallele where the Pole is but one degree 
hyghe, the Signe of Libra aſcendeth with 2g degrees and 6 
minutes of the Equinoctiall,fo is that arke of the Equino- 
Ctiall leſſer then the degrees of the ſayde ſigne of Libra , by 
1.degree and 65 minutes,and yet by theruleit ſhuld be grea- 
ter. wherfore | mayeperceaue,that this rule dooth not {erue 
for all Latitudes,but for certaine of them. And as [ thinke, 
not for anye aboue 10 degrees , althoughe (as you ſayd) the 
other exception did extend to 13 degrecs of latitude. 
Maſter. What cauſeth you to thinke 407 | 
Scholar. The table calculate by you for 11 degrees of 
latirude,where I ſee zo degrees,and 10 minutes of the Equiz, 
nodtiall , aſſigned for the aſcenſion of the ſigne of Libra, 
and thereis the portion of the EquinoGiall greater by 19 
minutes then the portion of the Zodiake._ 
Maſter. In deede for whole ſignes this exception exten- 
deth notaboue10 degrees of latitude,and no moredoothe 
the other former exception, but yet in partes of liones it ex- 
tendeth in them both to 13 degrees, as herafter you ſhall per 
ceaue more at large. but now go forth to the nexterule. 


Tai, Scholar 


224 THE FOVRTH TREATISE OF 


Scholar. The fourthe rule is this: that thoſe arkes which 
rhe forth ſuccedeafter Aries vnto the eande of Virgo inthe Oblique 
rule {phere,do abate their aſcenſions in compariſonto the aſcen- 


fionsthat the 7 haue inthe Right ſphere: namely lecyng leſle 
dooth riſe of the Equinodtiall, 


Py 


A TABLE OF ASCENSIONS 


lhowin oe all diverſities of them, vnto the Polare 
circle,peculiarefor cucry {cuerall Signe. 


sL 4 
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- Maſter. For tryall of this rule T haut fette forth here ata- 
ble contayningeallthediuerſities (though not all the ſeue- 
rall degrees of latitude) that happen inanye Climate ynder 
6&7 deprees of latitude , that is ynto the Polare circle . So 
that by thys table you maye examine all the rules bothe 

of John de Sacro Boſco, andalſo of others. Nowe there- 
foreexamine thoſe arkes that followe Aries, and ſo abate 

their aſcenſions,as your rule ſaythe,frome Aries , ynto the 

eande of Virgo, _ Kt He 


Scholar. Firſte for Aries it ſelfe: I ſee that it abaterh inthis 


table from 27 degrees and 54 minutes ynto nothinge, And 


Taurus abateth alſo frome 29 degrees and 54 minutes ynto 
nothinge. Lykewiſe Gemini abateth from z2.degrees and 12 
minutes ynto nothinge. Bat contrary waies, Cancer, Leo, 
and Virgo,do not abate, but increafe the quantities of their 
Aſcenſions. ſo that in the three firſte Signes onlye (that is 
Aries, Taurus and Gemini) thatruleis true , and inthe 9- 
ther three Signes;Cancer,Leo and Virgo, it appeareth yt- 
terly to be falſe. | — IFA 
Maſter. Yet in one manner of conſideration thoſe words 
maye betrue as he hath ſpoken them,though nat ſo large- 
lye as the woordes do ſound: for it appeareth that you r au- 
thor doth accompt the beginning of thoſearkes ( whereof 
he ſpeaketh) notirom divers and ſeuerall pointes, but from 


one common beginning, which is the fyr{t. degree of Aries, 


and in that fence his rule is true. for provfe whereof hereis 
two other tables ſerte forthe, in whiche is declared the quan 
tities of the Aſcenſions of the twelue Signes, butnotiy luch 
ſorte as it was in the table nexte before, tor there everyearke 
of the ſeuerall Signes did take his beginninge at the fyrſte 
degree of the ſame Signe. -but .in theſe: twoo tables che 
a ot aſcenſion is accompted from thefyrit degree of A- 
ries, as from the common. beginning , ,and eandech ac the 
laſte degree of euery ſeuerall Signe. And now by this fyrlt 


cableif youexamine$ former rule you ſhal find it to be trus + 


Scholar 
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A A TABLE FOR THE DIVERSITIES 
of Aſcenſions for the firſte 6 Signes from the Bqui-. 


noctiall to the Polarecircle, Suge e the 
beginninge of euery arke, from the hrſte 
2 degree of Aries, 


Thelecuation 


= Aries |[Taurus 
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Scholar, Iperceaue that the ſyrfte line oſnumbres vnder 
; - theſſpnes, againſtthecypher o, dothrepreſent the quanti- 
ties of the Aſcenſions in the righte ſphere, andall the other 
Iyncs doo declare the ſpeciall quantities of ſeuerall aſcenſi- 
one 
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of Aſcenſions for the 6 ſoutherlye Signes, ac- 


comptinge the beginninge of thole 
: Alcenlions, from Aries firſte - A 
: degree, | = i 
> 
EE 
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ons in eche of thoſe diſtinct fatitudes,which be noted in the 
firſt columne in both tables. Therforenow I maye perceaue 
according to þ former rule,$ the greateſt niibre ofany doun 


right columnis þ higheſt nitbreinþ hed of þſame column,  — - 
fo that 


flations of - 
Afccnſion, 


_ 


| Thre ſionis | 
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fa that it may truely bee ſaide (as appeareth in this firſteta- 
ble) that in eche Oblique ſphere the aſcenſions of the arkes 
from Aries ynto theeand of Virgo,do abate ſtill and waxe 
[c{ſc and leſſe,in reſpecte to their alcenfions that they hauc in 
the Rioht ſphere. ; Nt 

Maſter. Thus you ſee, howe there may be accompted di- 
uersformes of alcenſions:firlte (as I ſayde at the beginning 
of that definition ) it maye ſignifie that degree certenlye of 
the Equinoctiall, whiche dooth aſcende with anye ſigne or 
parte thercof : as ſor example.in the latitude of 50 degrees, 
the laſte degree of Aries hath for his aſcenſion the 13 > 
and 52 minute of the Equinoctiall, as by the firſte of thele 
twoo tables it dooth appeare: and in the fame table it appea 
reth, that the laſte degree of Taurus hathe for his aſcenſion 
in the ſame latitude he 31 degree and 47 minut of the Equi 
nodtiall. And in the ſeconde ſignification , the aſcenſion of 
Aries whole ſigne is that whole ark of 13 degrees and 52 mi- 
nutes,and ſo the whole arke from the beginning of Aries, 
to the eande of Taurus, hathe for his aſcenlion that whole 
arkeof 3i degrees, and 47 minutes of the Equinoctiall. 
And in this {ignification dooth lohn de fſacro Boſco vic the 
nameof Aſcenſion,and in this ſenſe his rules be true:accor- 
dinge to whiche fenſe I haue drawen ro you certaine tables : 
the tirſte for the aſcenſions of the twelue Signes in the right 
Sphere: the ſecand; for the aſcenſion of the Signes in 52 de- 
orces of latitude : the thirde and fourthe are theſe twoo 
tablcs laſt before, which for diuers latitudes doo declare the 
quantities of the Aſcenſions of al arkes of whole ſignes ac- 
compted from the beginning of Aries. The thyrde fignifi- 
cation of aſcenlions is the quantitie of that arkeof the Equi 
noctiall whiche aſcendeth with anye certaine arke of the Zo 
diake:as for example.that arke of the equinoGtiall that aſcT- 
deth with any ſigne ſeuerally taken,is called the aſcenfion of 
that Ggne.So haue you for euery ligne certain ſeuerall arkes 
of aſcenſion afligned, and fet forthe here in diuers tables,ac 
cording 


a 
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cordinge to diuers eleuations of the Pole. And in this f- 
pnification mult it be ynderſtande,when it is ſayde thatany 
| hath a ";.n aſcenſion or an Oblique aſcenſion, for it 


the arke of the 
oreater then zo degrees , then hathe that ſigne a Righte 


_ aſcenſion: and if thearke of the EquinoGtiall be leſſer then 


30 depres,then is that aſcenſion called an Oblique aſcenſion: 
butit the ſayd arke of the EquinoGtiallbe iutte zo degrees, 
then is ita Meane or Equall aſcenſion. 

Scholar. Nowe doo [ better vnderſtande the vſe of theſe 
names then I dyd before: andalſo 1 perceaue howe the na- 
mes of greater and lefler portion areto be referred, not of 
eche greater to eche leſſer , for {o the aſcenſion of Taurus 
myghtebe accompted greater then the aſcention of Aries, 


quinoctiall char riſeth with that ſigne, bee 


A Ryphte 


aſcenſion, 


An Oblique 
aſcenſion. 


A meane 
« cenſion, 


and lefler then the aſcention of Giemini, in all climates with 


out the Polare circle. And ſo oneaſcenſion might be both 
oreater and leſſer , and therefore bothe ryghte and crooked 
whiche is an ab{urditie. Falk | 
| Maſter. Thus hath ordretaught you,that wherof you wer 
in doubt and manifeſtly approued that that feemed very ob 
ſcure. Now therfore returneto your author again, And re- 
pete his other rules as he doth teache them... 
Scholar. His fifte rule js this::The arkes whiche followe 
Libra, vnto the cande of Piſces; in an Oblique ſphere,doo 
Increaſe their aſcenfions aboue theafcenfions that they have 
in the Right ſphere inas mucheasthe portion ot the Bqui 
noCtiall is augmented. And the increaſe of thoſe aſcenſions 
3s aprecable in rate to thedecreaſe of thoſr other aſcenſions 
whiche fucceede from Aries to Libra. | 
Maſter. This rulemuſte bevnderſtandeof aſcenſions in 
the ſeconde ſignification:and that may youtrye by the later 
of thoſe twoo tables which I gaue you laſte, 
Scholar. Itappearethſo in deed.for Libraincreaſeth from 
207 degrees and 54 minutes,ynto 235 degres # 48 minutes, 
And Scorpio fro 237 degrees 648 -- ; Vnto 295 Gi 
ele an 


The fiſte 


- 
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and 36 minutes. likwaies Sagittarius from 270 degrees ynta 


3 60 degrees.S0 dooth irappeare,that Libra dooth increaſe 
betweene the Bquinodtiall and the Polare circle , 27 degres, 
and 54 minutes>And Scorpio increaſerh 57 degrees and 50 
minutes . Alſo Sagittarius augmenteth by 9 4 degrees, 
And nowcontrarye waies, Aries doth a bate from 27 degres 
and 54 minutes to nothinge. Taurus diminiſheth frome 57 
deorees and 48 minutes yntonothinge alſo. And Gemini 
abateth from 90 to 0: ſo dooth theſe three in decreaſe agree ' 
with the other in increale exactly. 

Maſtcr. And ſo mayeyouiudge of the other three cou- 
ples. And therfore ſayth your author, that hereby it is ma- 
nifeſt, that two equall arkes lying one againlt the ocher,and 
in an Oblique ſphere, haue their aſcenlions ioyntlye taker 
tooyther equalt wyth the Alcenlions of the ſame arkes in 
a Ryghte Sphere , ioyntlye taken alſo : for althoughe 
thoſe arkes bee ynequall rogyther , yet as muche as the 
one abateth on the one ſfyde, fo muche the other increaſethy 
on the other {yde . and G bothe arkes in the Ryghe ſphere. 
are equall to-bothe thoſe arkes in any Oblique ſphere. 

Scholar. But I praye you,in what fignitication of aſcen- 
fion is that ruleto be vnderſtande* 
Maſter. In anye of thoſe twoo which bereferred to arkes: 
for the fyrſte can haue no place here, bicauſe it ſignifieth rhe 
aſcenſion of one pointe only, andnot of any i the 0- 


| ther twoodo, andas this rule doth importe. 


54 
Cc 


lt. At. ten 


+33 


4 © 


Scholar. Then may Iproue by examples in bo th ſortes of 
tables. And hirlte to bexingte with thoſe tables that accompe 
the whole arkes from the beginning of Aries, [ fynd che af- 
cenlion of Aries inthe head of the table,chat is in che right 
ſphere,to be 27 degrees # 54 minutes,# the aſcen(is of Libra 


(which is againſt ir)207 degres # 54 minuts.which both ioy 
ned rogither,make 235 degrees & 48 minuts. Now to proue þ 
like in an Oblique Sphere, take the latitude of 40 degrees, 


' | 
+4 = > : 


and 
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and there I fynde for Aries his aſcenſion ig degrees and 4 | 18 
minutes: and for Libra I fynde inthe ſeconde table 21> de- |17__ 44. | 
vprees and 44 minutes:whiche both beyng added togither, | +? 
do make 235 degrees and 48 minutes.that is preciſely equall | 
with the former aſcenſions in the right ſphere. Alſo inthe e- | , ,5 
leiration of 60 degrees I trye thelike, where Aries hath 7 de- |.:3 x 
'prees and 16 minutes,and Libra hath 229 degrees and 32 mi- |:;; +3 
nutes,which by additid amount to the ſame ſum as before, 
Mafter. Attempt the lykein the other tables. 
Qcholar. I rake the arke of Ariesaſcenlion as before 37 de- | 
prees and 54 minutes ;and the aſcenſion ot -Libra (accomp- 
eyng only the arke of it from his-owne beginninge) in lyke |-7 ' 54 
ſorte 27 degtees and 54 minutes fo that both ioyned togi- |'7___* 
ther, make 55 degrees and 4s minutes. Then'in the latirude' |? 
of 55 degrees, | fyndefor Aries'zt degrees and one my+- | 
nite: and for Libra, 44 degrees and- 47 minutes? and f,, © 
by additio I] find that they mich ſame numbre as before. | 44 ' 4 
Maſter- Make proofe in ſome'other arke. | 
- Sholar. | rake fyrſte the arke from the beginning of Leo, 
tothe eande of the ſame Signe, and fynd it to bee 29 degrees 
and 54 minutes in'the ryght ſphere: and {6 for the Aſcenli | zy 54 
of the Signeof Aquarius,beyng equall to ic, and agaynſte | 29 _5+* 
itin the Zodiake, | fyhdethelyke.noumbre , whiche make | 53 my 
by addition 59 degrees and 48 minutes . Then in the lati-.| 
eudeof zo degrees [ tryethelyke, and fyndefor Leo 35 de- |, ug 
orces and 15 minutes;and for Aquarius there dooth riſe 24 | «4 23. 
degrees and2z minutes: whick.make allo tooither the fame ' 59 4 © 
ſum of :59degrees and 49 minutes.So in both thoſe ſi2nifi- 
cations; whether Jaccompte ſeuerall arkes from ſeuerall be- 
ginningg;orgenerall arks from one generall beginning, the 
ruleis fourtide true. Now reſtech but one rulemore'ofalcen- 76 I Tuls 
0s inthizauthor to be difcufled,and thats this: thatinan i 
oblique ſphere ech2arkes-of the Zodiake being equaland _- 
cqually diftaunt ftromany one-of che Equinotiall- pointes, 
ihall haye equall aſcenſions. 
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Maſter. This rule is partly a greeable with the laſte ruſe; 


and parcly ſeyerall, in as muche as euery contrarye arke is 
lyke diſtaunte frome the one Equinoctiall pointe, as the 
fyrſte arke is frome the other Equinoctiall pointe . thys 
rule dooth agree (after a forte rhoughe not proprely ) wyth 
the other laſte before : but conlideringe that Aries and Pi- 


| ſcesas whole ſignes haue lyke arkes , and are equallye dy- 
{taunt from one Bquinoctiall pointe, thoughe in backe or- 


dre: for the eande of Aries is iuſte equall in diſtaunce from 
the preciſe Bquinoctioll po inte , as the beginninge of Pi- 
ſces is from the ſame. Andin this pointe theſe Signes haue 
chys ſeuenth ruleas a ſpeciall rule for theym and their AC 
cenſions , Lykewaies Taurus compared wyth Aquarius, 
Gemini with Capricorne, Cancer with Sagittarius, Leo 


. with Scorpius, and Virgo with Libra, as this figuredooth 
| — ſhew exactly, 
E————d WV althoughe in 

| þ lame | hauec 


$8 marked alſo 

\ the contrary 
"\ fones that it 
wy miphcbead 
[VT mon figure” 
for bothe: 
| thoſerules,fo 


yy þ cuery ſcue- 


Aj ral Ggn hath 
|/A/ 
/ 
_ ; 


2 matches, 
with which it 
may be con- 


ferred, one of 
theym righte 


againſtehim.and that compariſon is inthe 6 rule : and the 
other leſle diſtair,s ther conferencebclongerh to this 


7, rule, 
Scho- 
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Scholar. As this figure doth teache me what ſignes may 
be conferred togither , ſo the tables before written dog de- 
clare the quantities of their aſcenſions in thoſe ſeueral latiruy 
des: and the true meaning of bothe thoſe rules, as well as of: 
other,touchingeaſcenſions. | Ret 
Maſter. But this muſte you farther knowe; that thoſe: 
rules doo ſpeake generallye of znye twoo arkes;; whether; 
they bee greater or leſſer theri a Signe; and doo not meane. 
of Signes onlye. | "right 
Scholar. That multe needes follow ordrely: for if Arics 
bee equall in aſcenſion with Piſces,and Taurus equall in ri- 
ſinge with Aquarius, then ioyntly Arics and Taurus mult 
needes beot one quancitie in aſcenſion with Aquarius and. 
Piſces, by compolition ot proportions, as is taughte in 
Geometrycand Arithmetikeallo. 
Maſtcr. Lykewaiſe (by reſolution of propoſitions) if al 
Aries be like in aſcenſion with all Piſces ,then the firſt degre 
of Aries ſhall aſcendeequallye with the laſte degree of Pi- 
ſces: and the 20 degree of Aries,wyth the 10 degree of Pi- . 
ſces:+ in lyke manner of eche other degree equally diſtaunte 
from the Equinodiall pointes: and > lykewaies of euerye 
minute: fot theſerules of equalitie or ihequalitie of Af- 
cenſions of arkes , doo ſerue as well for the arkes of de- 
orees and mynutes , as for thearkes of whole Signes, or 
of greater quantities. Alſo this rule is general ;that all arkes 
that aſcende rightly,do deſcendecrookedly,be they great or 
ſmall : and contrarye wayes , what arke ſo. euer aſcendeth 
crookedlye, doth deſcende righte: whereby it commethto 
paſſe,chat alwaies the one ſigne counteruailyng with his con 
trary,there is euermore one halfe of the Zodiake aboue the 
Horizonte, as well as there is one halte of the Bquinoctiall 
aboue the ſame.ſo that when ſo euet anye degree of the Zo- 
diake doth ſet in the welte, the contrarye degree dooth riſe 
in theeaſte. Of this it foloweth;that in the longeſte daye - 


in the yeare there dooth rile but, ſyxe Sypnes , and in the 
V.itj ſhorteſt 


Muturall 
howe Tis 


res called 
Equinoctid 
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ſhorteſt dayethere riſeth as manye ſignes. 

Scholar. Thereof it maye ſeeme to cometo paſſe, thatin 
aunciente tyme the day and the nyghte were euermore diui- 
uided into-12 equall parts,(how longe or how ſhort ſo euer 
they were)and thoſe partes were called Vnequall howers,of 
whiche yet manye men doo write,and doo callthem howers 
of the Planets:but as I iudg by the ordre of theaſcenſions, 
eueryeſigne hathenotequall Aſcenſion , nor equall crimein 
rilyng,stherfore may thoſe howers be well called Vnequall, 
which depend of the motion of the Zodiake, beeyng in ir 
felfe vnequall in his Aſcenſion. 

Maſter. Itis thought of ſome men to bea moreapte rea- 
ſon to call thoſe howers ynequall,bicauſe not only the ſom- 


mer howers are ynequall to the winter howers, but alſo the 
daye howers vnequall to the night howers. f 


Scholar. lohn de ſacro Boſco doth call them naturall ho- 
wers, and defineth them to be the meaſure of the tyme, in 
whiche halfe a ſigne dooth aſcend, 

Maſter. Asthes fignes that riſe in the daye or in the 
nyghte keepe not one vniforme equalitye in their ryſynge, 
ſo doth the Aſcenſions of the halte ſignes differ more vne- 
quallye: and by that meanes the howers of the daye cannot 
be cquall togither,nother yet the howers of thenyght may. 
be called equall rogither: wherefore other you mult not al- 
lowe that definition, or els you mult not parte the daye and 
the nyght into equall partes. | 

Scholar. I knowe not what to ſaye to this, for nother 
can I defende that detinition, nother yet can improue that 
partition. > 

Maſter. Thoſe howers haue beene the occaſion of much 
contention, and therfore were they-wittilye reiected oute of 
the daylye vie, wherein they were ones common , and were 


; Equaſlhou lefre only to learned men,for learned vles, andin their ſteed 


other howers more certaineand equall were diuiſed,whiche 
doo diuide the naturall day into 24 equall partes, and thele- 
keepe 
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keepe one iuſte quantitie, how ſo euer the Artificial day do 
varychis quantitie, 

Scholar. This I knowe well: but yet touchyrige the fyrſte 
howers, called the Planet howers, I woulde gladlye ynder- 
ſtande ſomeexample for their exacte diuerſitie in ſome one 


daye. 

Maſter, You ſhall have anone one ovenerall table for ma- 
ny dayes, namely for euerye ſyxte daye in the yeare nighe 
hande, and that table ſhall ſuffice for the whole yeare: and 
yt ſhall be calculate accordyng to that exact forme of diſtin-. 
ction of howers,by halfe Signes of the Zodiake:but in the 
meane ceaſon, bicauſe you ſhall not be ignorant of the yul- 4 
oare forme of ynequall howers , I haue heere ſetteforth an , 
ordrelye partition of them , accordynge to the lengthe of 
euerye daye or nipghte in the yeare, by increaſe frome 12 mi- 
nutes to 12 minutes, for eche day or nyghte, from the ſhor- 
teſt daye, or nyghteof 1.minute of length,ynto the longelt 
daye or nyghte of 24 howers. 

Scholar. But what if the longeſt daye be not ſo longe,as 
it is not with ys in Bnglande® 

Maſter. The table doothe ſerue for all places where the 
dayes be of ſhorter lengthe: as by the ouermoſte title and 
that = columne on . # lefte hande you may perceaue, . 

Scholar. I was to negligente,that [ did nor conſider that; 
foras it maye ſerue for that daye in the yeare whiche is bur 
16 howers longe, (thoughe the longeſt daye bee longer) fg 
maye itſerue for that place where the longelt dayeis bur 16 
howers in quantitie. ELIEL 

Maſter. Yea and for the myddle of theearthe wnder the 
Equinoctial, where the longelt day is but 12 howers, fo that 
it ſerueth from the Equinoctiall circle, vnto the Polare cir- 
cle, and forall Climartes that be betweene them, as by theho' 
wers in the firſte columne you may perceaue.So that if you The vſe of 
will knowe the quantitie of anye hower vnequall, or hower the table, 
of the Planetes, after this forme; fyr{t you muſte knowe the 
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Planetes after thecommon forme, 
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juſt quant ty of the day artificiall,fronfſonne riſyng to for 
— ſettinge, and thereby alſo the quantitie of then ghte : then 
ſhall you feke the houres of their length in thefirlt column, 
vnder the title of howers:and if the ye or nyght haue any _ 
minutes aboue thoſe euen howers, you ſhall ihe them inthe 


hioheſt 
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higheſtrange of numbres, where they bee ſet from 12 to 12, 
and take that numbre of minutes that isnextein quantitye 
ro your minutes inthe day propounded: and inthecomon 
angle, againſte your howers and ynder your minutes , you 
ſhall ſynde the iuſte quantitie of the minutes that make an 
hower vnequall, for that daye or nyght; but thac mult you 
ynderſtande ſeuerally. 
Scholar. I were to groſle headded if I wold make a doubt 
thereof. And bycauſe | will declare vnto you how | vnder- 
ſtande the ve of ir, I wyll by an example or twoo make it 
appeare. Whenthe Artificial daye is 14 howerslonge,and 
20 minutes, and the nyghte then is 5 howers longeand 405 
minutes otneceſlitye : | woulde knowe the iuſte quantitye 
oi the howers ynequall . Firſte therefore, in the fyr(te co- 
lomne 1 fecke oute the numbre of the howers , whiche is 
14; then in the higheſt raunge of numbres | ſeeke the odde 
__ mini!tes, beinge 20, and bicauſe I fynde no ſuche numbre 
there, | take thenexte numbre whiche is 24 , and by thoſe 2 
nm bcc intheir common angle againſte 14 towarde the 
ricire hande, diretly vnder the 24 minutes, I ftynde 1,124 _ 
whereby I vnderſ(tande,thateche vhequall hower is longer 
then the equall kower by 12 minutes that daye. and tor 
the ny chte ] fynde againſte 9 and ynder the numbre of 36 
(whiche is nexte vnto 40) the iuſte quantitie of eche yne- 
qualle hower of the ſame nighte, to bee o, 49; that is but 
48 minutes: and ſo is the vnequall hower of the nyghte 
Iefſer by twelue minutes, then is the equalle hower « And 
ſo bothe thoſe howers ioyned/togither , doo make twoo 
howers, equall to twoo Equinodctiall or Bquall howers. for 
ſo muche as the one is to lyttle, the other is to greate. 
Aoainefor an other triall,] take the artificiall daye to bee 3 
howers and 36 minutes long,and therfore to know the quan ' | 
titie of an ynequall hower, [ ſeekeagainſt g,and vndernethe 
36,wher ] fynd 0,43,which giueth me to vnderſtand thac the 
vnequall hower that dayeis only 43 minutes in Rang 

« 
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the nyghte then beynige 15 howers long and 24 minutes, yel- 


O 
deth his vnequall howers of 1 hower and 17 minutes longe + 
whereby its ſeene alſo,thatſo muche is ſupplied by the one 
hower as'was wantinge in the other . ſo that euermore one 


vnequall hower of the day ioined with an ynequal hower of 
the nyghte,will make two howers equallto two equinocti- 


all howers., 
Scholar. You meane thoſe common howers which we yſe 


yulparlye, whiche are called alſo of ſome men Naturall ho- 
wers, takinge that name of the Naturall daye , whiche they 
diuide into 24 equall partes, (thoughe other men ad({cribe 
that name to Vnequal howers) and {o of their com mon vſe 


ar they named Vulgare,lykeas they are called Equinodtiall 


-howers, bycauſe (as I haue learned) they depende of the re- 


volutionof the Equinoctiall; and therefore keepe they one 
con(tante quantitie, eche beyng equall with other. 

Maſter. :Y ou remembre it well. And as theſe are taken of 
the motion of the Kquinoctiall, and are nothing els but the 
ſpace or meafure of time wherein 15 degrees of the Equino- 
Ctiall do paſſe the meridiane line, ſoagaine ic feemerh ro the 
wileſt ſorte of men, that the Vnequall howers ought to bee 

athered by the motion of the Zodiake , whoſe ſeuerall 
RE of aſcenſion for eucry halte ſigne,dooth make a ſeue- 
rall and diſtin& quantitie of Vnequall howers,and haue no 
fewer ſortes of ditferences , then there be diitincte and ſeue- 
rall degrees or pointes , at whiche that arke of 15:degrees_ 
maye beginnehis aſcenſion ,as partly in this table folowing 
it dooth appeare: where you may ſee.in the fyr{te columne 
on thelefte $17 oor in thelaſ{teon the right hand, the de- 
orces of theſignes ſet: not euery one leuerally, but only fr6 
6 degrees t9'6 degrees, whiche are ſo mennye as may-ſeeme 
to ſuffice for a conuenient diſtinction of: the feuerall diuer- 
fities in ſuch hours, namely in that latmide of: 52-degres,for 


_ whicheitis calculate, And nexte ynto tholedegrees inthe 


ſeconde columne, and inthe laſteſauc one,are (et the names 
of 
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of the 32 Signes. in their conuenient ordre,thatis to ſay , in 
the one patte the & Signes whiche be called north Signes,as _ 
Aries , Taurus,Gemini, Cancer, Leo, and Virgo: and in 
the other are ſet the 6 ſouth Signes, Libra, Scorpio, Sagit- 
tarius, Capricornus, Aquarius,s Piſces. A ndagainſ{tthoſe 
fiones-and degrees ar ſet the quantities of euery hower inthe , * , 
daye for that time, when the Sonne is in any ſuche degree of 
thoſe ſignes. And for the better knowledge of the howers;z 
their names and numbres are ſet forth in the head of the ta- : 
ble: where alſo is ſet adiſtintion by diuerſitye of the daye 
and nighte accordinglye as the Sonneis then in the ſouthe 
Oiones orin the ef lignes. | 1 

Scholar. I doo perceaue it to bee reaſonable,that the firſt - 
hower of the daye muſte beaccompred that hower;in whole - 
beginning the Sonne doth riſe: ſo that euery daye the fyrſte 
hower is begonne with che aſcenſion of that degree of anye 
ſtone wherein the ſonne is, And the firſt hower of the night 
is begonne with the aſcenſion of that degree, which is op- 
polite or Fm co the place of the ſonne: whiche place is 
commonly called in latine Nadir Solis, althoughe in deede 
the one woordeis an Arabike woorde, and not latirie, And 
after that firſte hower as'the other howers of necellitye dog - 
follow in'ordre of numbre, ſo their diltindtion in quantitie 
doth follow in this table: and the difference of. them is aore 
able to the diuerlitye of the aſcenſion of eche halle ſigne,of 
the Z.odiake,as they doo followe in ordre. So that to come © att 
to an example, for declaration. that I doo vnderftande that mo 
table. yf I woulde knowe the quantitie of the ynequall ho- 
wers, when the ſonnets in Aries and in his fyrſte degree, þ 
muſt entre the fyrl[te parte of the table, where | tynde on che 
lefre hande the Signes and their degrees: whierefore againſte 
Aries and þ cyphar o,which betokeneth the very beginning 
of the {igne,[ noteall the howers as they tfollowe in ordre:; 
whereby I perceaue that che fyrite hower of the day is but 25 
minutes of an <quall hower in lengthe ; the ſeconde hower 
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calculate ſor the latitude of 
HoWers of the daye, for the northe Signes:and of the nyghte,for the ſouthe Signes.” 
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is 2z minutes longe: the thirde hower 30 minutes , that is 
halfe an equall hower iuſte; and in the ſame line goinge for- 
warde, the 12 and laſte hower of the daye is « hower and 25 
minutes in lengthe, Then for the nighte the howers appeare 
in the other parte of the table, where the fir ſte hower dooth 
' containe one equall or common hower,and 26 minutes:the 
ſeconde hower and the third be of lyke quantitie, and ſo do 
they afterwarde decreaſe vntyll the laſte hower of the nyght. 
An other example:when the ſon.is in the 10 degree of Can- 
cer, bicauſe | can not fynde that degree in the cable, [ rake 
the degreenexteynto it, whiche is the 12 degree, and proce- 
dynge with it, I fynde the fyr{te vnequall hower to containe 
:.cquall hower,and 19 minutes:and the ſecond vnequall ho- 
wer hath in it1.cquall hower and 24 minutes. Nowe for the 
nyghte I looke in the ſeconde parte of the table, and fynde 
the fyrſte ynequall hower to bee but 4g minutes in lengthe, 
and the ſeconde but z9 minutes.and ſo in ordre folowinge. 
This multe I doo when the Sonne is in anye of the northe 
ſignes, but if the ſon bein any of the ſouth ſignes,the mult 
we accompt the day howers in the ſecond part of the table, s 
the howers of the night mult be ſought in the firſte parte of 
the table : inall other pointes I perceaue there is {mall dif 
ference. 
cn ordrefor Maſter. Yet by the w this maye you note, that if you 
woulde deſire more preciſely to knowe the iuſte quantitie of 
the howers, for anye ſuche degree of the Signes as is not 
expreſſed in your table , you ſhall woorke by the rule of 
proportion, to knowe the more exacte quantitie of the 
ynequall howers.as for example:In the former worke where 
- you ſuppoſed the ſonne to beinthe 10 degreeof Cancer,bi- 
cauſe that degreis not found in the table, you mult work by 
proportion to knowe it,s that in this forme: firſte conſider 
the howers againſt the next nubre of degrees,as well beneth 
your degre as alſo aboue the ſame,+ marke the difference be- 


tweene them two, which difference ſhall alw aies be the ſecod 
: numbre 


Exaumple, 


proportion, 
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numbre in the Golden ruſe: and the ſfyrſt noumbre of that 
woorke {hall alwaies be 6 degrees, bicauſe thatis the ordina- 
rye exceſle in this table of eche two numbres next togither;: 
Now for the third numbre, you ſhall ſer the exceſle of your 
deprees proponed,aboue theleffer degres in that table,nexr 
beneth your ſaid numbre,which in this example is 4, for ſo 
much is betwene 6 £10, And the difference in howers in þ ta- — _ 
bleis but z minutes: for againſt the 6 degree of Cancer, ther * 
is but one hower and 16 minutes:;and again(t the 12degre in: 5 ; 
ſet onehowerand 19 minutes, Therefore thus doo | 
I ſet thoſe numbres accordyng to the golden rule, 6 TP 3 
ſaying:It 6 degrees giue three minutes, then 4 de- , —3 
orees muſte yelde twoo minutes, thoſe two mult 
bee added to theleſfer numbre, and fo: dooth there ryſe 
one hower and 18 minutes for the exacte quantitye of the 
iyr(te ynequall hower , the Sonne beeynge in the tenthe 
degree of Cancer, | | 

Scholar. I praye you lette me-prooue the ſamefor the ſe- 
conde hower of the nyght,whereagainſtthe 6 degree I find 
ohower and 47 minutes: and againſte the 12 degree [ fee o . 
hower, and 39 minutes, heere the exceſle is g minutes ; then 
fette] the figures thus in the golden rule, and 
ſay: It 6 yelde s, then ſhall 4 giue 5 #:it I adde 6 ->g 
theſe ynto the leſſer numbre of time, which is 38 +4 — 5 7 
minutes, (1:585 
' Maſter. You are to farre deceiued, and therefore] inter- 
rupt your woordes, for all chinges are to bee gouerned by 
reaſon. So thatif the howers do increaſe in quantitie , then 
is.it reaſonable to adde the parte proportionable to thele(- 
ſer numbre of tyme, as it was in the former example : but 
in this example you ſee the time dooth not increaſe, but de- | 
creaſe,({eynge the tyme againſts degrees is greater then the 
tymeagainſ{ti2 degrees) and therefore by good reaſon the | 
parte proportionable is to be abated from the greater, and  — © 


not to be added to the leller. 
elſe Schol, = 


Dates arti- 
faciall and 
| Naturall. 
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Schol.So is it reaſonable:therfore mult I take that 5+ from 
47,t then reſteth 41%, whiche is the preciſe quantitie of that 
ynequall hower. And nowe | thanke you, I am fully inſtru- 
Red touching that matter: ſo that for anye vnequall hower 
accordinge to the place of theſonne in this latter table, and 
after the lengthe of the daye in the fyrite table, I canne 
fynde oute the quantitic of eche vnequalle hower : but 
theſe twoo formes doo not make exactly one quantitye of 
howers vnequall, 

Maſter. As in that you ſhall haue more exacter declaratis 
hereafter. And for this preſent tyme [ wyll ſay no more but 

that eche of both waies hath good vles. And the fyrit form 
whiche ſeemeth molt plaine and leaſte artificiall, hathe com- 
probation of manye men, and namelye of Ptolemyein the 
ninth chapter of his fecond boke of Almageſtes.but omit- 

tyng for a time that that remayneth touching howers,[ will . 
now {peake ſomwhat of the quantities of daies, in whiche 
matter you ſhall call to mynd,that the Naturall daye is not 
one with the Artificiall daye: for the firlte is commonly ac- 
compted from Sonneriſinge one daye, to Sonneriſing the 
nextedaye . but the ſeconde , that is the Artificiall daye, is- 
reckened only from ſonne riſinge, to ſonne ſerting : fo that 
thereis no nightaccompted in the Artificiall daye , as there 
is in the Naturall daye. 

Scholar. This I perceaue well inoughe : and farther allo, 
that the Naturall daics are euer 24 howers longe, in all our 
knowen cuntries,but the Artificiall daies do increaſe and de 
creaſe diuerſely. And as [ deſireto know the cauſes therof,fo 
I do meruail how it cometh to paſle,that in any cuntry or cli 
mat the naturall daies ſhuld differ. 

Maſter. To the intente that we may proceede ordrely,we 
wyll begin with the one forte of daies , and ſo come to the 
calke of the other. And firſte as concerning Naturall dayes, 
] fayde that they were comonly accompted from ſon ryling 


to ſon ſetting: which deſcriptis being true,what (hal we ſay 
Eres "og of 
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ef thoſe northe and ſouthe curitries , where the Sonne con- 
tinueth aboue the Horizont in ſome places three weekes, irt "0 
other 6 weeks,and ſo increaſing tyll it exterid to haltea years, I 
inal which places if we call the naturall day ſpace from ſon 
rilyng to Sonnerilyng again, then can niot thenaturall day 
be of one quantitie to all nations , and ſo ſhuld thoſe daiegy 
naturall difter in nature , whiche were agaynſte nature ytter 
lye: and thereforedyd [ yſe thatwoorde commonlye in the 
axes deſcription : butif I ſhall define the nacurall daye 
exaGtlye, I multe call it that iuſte tyme in whiche the eight 
Sphere or Firmamente dooth exactlye accomplyſhe his 
courſe , whiche tyme of naturall daye is the common mea- 
{ure of all other tymes : and thys tyme 1s: alwayes equalle 
inall places, howe be it accordyngetothe former defcri- 
ption, yt the retournynge of the Sorine bee accompted 
trome anyeone parte of che Meridiane-lyne , to the ſame n 
parte of the ſaydelyne, then maye thatdeſcription well ex- \f 
tende to all partes of the worlde : for althoughe ſome na- 
tions haue che Sonne in ſyghte halte a yeare togither, yes 
dooth the ſonne retourne to theyr meridiane lyne towarde 
che ſo ghe-2t the earid of 24 howers within alitcle,and in all 
pla ces Iykewaies where the daye it not full 24 howers , the 
ſon ne doatheretourne to their horizont, atthe cand of 24. 
bowers ny$h handg. | LS. 
Scholar. I heare you ſpeake in bothe theſe declarations, 
with a doubttull limitation of the 24 howers , as thoughe 
that tyme were not the preciſe or juſte meaſure of the na» 
_ turall daye. _ MED IES 
Maſter. So ſhall ic appeare ynto you; yf you conſider 
that the ſonne dooth euerye dayerunne one degree almoſte 
toiarde the eafte , accordynge to the ſucceſſion of the (i- 
gnes , as before is mentioned : for if this daye the ſonne be 
in the fyrite degree of Libra iuſtely at noone , then to mo- 
roive at noone hee wyll bee in the ſeconde degree ; and {o 


The natu- © 
rall dayes 
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the thirde daye hencein the thirde depree : and by the ſame 
rcaſonat the monethes eande,wyll the ſore haue paſſed Li- 
bra cleerely , and bee in the beginninge of the nexte ſigne, 
whicheis Scorpius: and therefore mult he be flacker in com 
ming to the Meridian line, by ſo muche time as ſeruerh for 
the rilynge of all the figne of Libra in a Righte ſphere, 
Scholar. That tyme muſt be an hower and 52 minutes, 
for (as [ remembre) the partes of the Equinodtiall whiche 
doo ſeruefor the aſcenſion of Libra, are 27 degrees and 54 
minutes. | 
Maſter. As that is true, ſo marke what is the difference 
The firſte ;- now for cuerye day of that moneth,and then ſhall you per- 
cauſe of 4) ave the difference of the Naturall dayes, as muche as de- 


uer [itye in 
Natural pendeth of that cauſe. 


dayes. Scholar. For thefyrſtedegree of Libra, the quantitye of 


his aſcention is 55 minutes of the equinoiall, whiche ma- 


keth intimeof an hower z minutes and 5, and ſo maye | ſee 
\ for d dere at the beginninge of Libra , by the table 


of theaſten in the Right ſphere: but towarde the eande 


of the fame lipne,l ſee 57> minutes agreeyng to the aſcenſion 
of one degree, whiche maketh ſome difference in tymeallo, 


thoughe it bee ſmall.” 

Maſter. Marke now about the middle of Scorpius,how 
eche degree of the Zodiake hath one degree of the Equi- 
notiall agreeynge to his aſcenſion, whiche maketh in tyme 
4 minutes of Ctwad about the mydle of Sagittarius 
one degree of the Zodiake hathe aunſwerable to him 64 or 
65 minutes of the Bquinodtiall. and fo in other diuers de- 
orecs of Signes ſhall you fynd divers quantities of their af- 
cenſions, whereby it mult needes appeare,that if the Sonne 
dyd moue forwarde in the Zodiakeeuery-daye one degree 
iultlye, that the ſonne ſhoulde be 4 minures after the 24 ho- 
wers ſlacker then he was the daye before in touching the me- 
ridiane line, if there werenot an other cauſe of diuerlitye by 


the ſundrye quantities of the aſcenſions. 
| Scholar. 
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Scholar. This cauſe is maniſeſt, And bicauleI fee for 
ſome degrees of the Zodiake but onlye 55 minutes of the 
Equinoctiall, whiche maketh in time 3 mittutes and ": and 
for other degrees 65 minutes, whiche 1s 4 minutes and :fo 
doth it appeare that the greateſt difference is but *partes of 
a minute: whiche 1s a ſmall matrer. 

| Maſter. Yet this ſmall matter will cauſe muche matter itt 
Aſtronomicall computations, though there were no more 
difference of diuerſitiein Naturall dayes but this only: but 


- arethere twoo other cauſes in all Oblique ſpheres , and 


ut onein the Rightſphere. The ſeconde common cauſe in 
bothe ſpheres, is the eccentricitye of the Sonne. 
Scholar. What meane you thereby? for I doo not ynder- 
ſtande that eccentricitye. A « 
Maſter. It is a matter not agreeable for this treatiſe , but 
that by occaſion I am'moued to name it 2s a concurrente 
cauſe rouchinge inequalitye of naturall'dayes: yer fomwhat 
ro faye of it as may uffice for this preſent!by example you 
{ball vnderſtande both what eccentricitye is ; and alſo howe 
it maye cauſe diuerſitye in naturalt dayes {for declaration 
C whereof here int this fy- 
otire you {ce two circles 
a $Featerand a lefler:the 
| | Ars. dooth betoken 


Ws AK m =l maniente, and the leflzr 
D—————T7 dooth repreſent the ec- 
centrike circle ot the 

ſphere of the Sonne. - 
Theſe 2 circles as you 
ſee, are eccentrike , for 
that they: haue not one 
F common centre,lith the 


centre of the oreater circleis by A.and the centre of thele[- 


ſer circle is by B,the diſtaunce betweene A and Bis the qua- 
; Flite 199905 


theeighteſphere or tir- 


\ 
The fſecont! 
cauſe of vn 
equal daics 
natargll, 


The thirde 
cauſe 
of diveyſ1s 
tic of daies 


Naturall, 
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titieof their eccentricitye.Nowe maye you lee that eche cir- 
cle is diuided into 4 quarters: and lykewiſe you may le,that: 
che higher halfe of the leſſer circle doth not fully an{were to 
halfethe greater circle ; and againe the nether. halfe of the 
leſſer circle doth occupy more then the halfe of the greater 
circle, whereby it muſte needes bee euidente to all men , that 
when the Sonne moueth in the higher part of his eccentrike 
circlc, hee doth mgoue flowlyer then he dooth in the necher 


parte of the ſame eccentrike ; I meane in compariſon to the, 


Z.odiake of the eyghte ſphere: and thereby muſt it appeare 
that the Sonne doth noteuerye daye moue lyke numbre of 
minutes in the Zodiake; and you maye ealilye coniecture 
hereby , that this is an other cauſe of diverlitye in the quan- 
titye of the naturall dayes , A thyrde diuerlitye is that whi, 
cheis peculiare to eyeryeſeuerall climate, and not common 
to anye two on one ſyde of the Bquinoctiall, and that is the 
obliquitie of the Horizonte , yf the daye ſhall beeaeto;n- 
pted from ſonne riſyngeto ſonne riſpnge againe ; buc-this 
varietieis ſo greate and lo divers, thatic is in manner in- 
finite : and therfore doo Aſtronomers reiedte the ordre of 
accompt of dates, and recken the day from noone to none, 


> whiche accompte ſcrueth generally forall the partes of che 


worlde, as if all Climatcs had one Horizont : for as in the 
ryghte ſpherc bothe the Poles'doo touchethe Horizont,lo 
the meridianes of; euery climate and of all regions do paſſe 
by bothe the Poles of the worlde: and heeore all aſcen(i- 
ons accompted vnto that meridiane line , muſt bee cſtemed 
as ryghte alcenſions, | meane aſcenſions lyke ynto them that 
be in che righte ſphere. 

. Scholar. Nowedolperceaue , that although there may 
be aſl:gned thre cauſcs of varietie in the naturall dayes , yet 
one of them whiche is gathered by the obliquitieot the ho 
rizonte in not regarded of Aftronomers, ſith they doo ac- 
compt the beginning of the daye from þ nooneſteede, and 
the ſonne beynge in the meridiane lyne. The ſecond cauſe by 


-»> 


4 
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the eccentricitie pf the ſotine ] may coniecture to appertain 
to a more higher ſpeculation, then this treatiſe doth admit: 
but yet may be ſomwhat vnderſtande euen noiwe by a ſmall. 
_ explication. The thirde cauſe whiche dependeth of the di- 
uerſitie of the aſcenſions by obliquitye of the Horizonte,is 
peculiare to this treatiſe, and maye be gathered oute of the 
fables of aſcenſions whiche ſerue for the Ryghre ſphere : of 
all whiche varietics at a time of «ore conuenient leafure, I 
wil! make for mine exerciſe a table at large. but in'the meane 
ceaſon ] praye you,proceede as you haue begonne. 
Maſter. Touching the diuerſities of Naturall dayes this 
maye ſuffice: and for a common and meane quantitie you . Ee 
mayeaſlione 24 howers and 4 minutes , bicauſethat is the 
common-nombre: for althoughe many be greater, yet ma- 
nye other bee leſſer . atid this numbreis moſte nyghelt the _ 2 
meane.Nowe touching Artificiall daies you ſhall tynde no Rs = 
ſewer diuerſities: wherein although all theformer three cau- yrtificiall 
ſes be concurrent, yetthe principall cauſe is the obliquitie daics» 
of the Horizont. And althoughel haue twyſe before made 
mention of thoſe daies, yet doth there reſt more to be ſayd 
of them. for in bothe places before | dyd briefly touche the 
cauſes of diuerſitie of ſuche Artificialle daies in diuers cli- 
mates, and in the table of thediſtinction of cliniates,] dyd 
ſette forth the quantitie of the longeſt dayein eche of them: 
and nowe will ] ſhew you ſomwhat of thereaſon of their in-* 
equalitiein anye oneclimate, Fyrſttherfore to begin withal, 
ou knowe that before the ſonnein his naturall courſe can 
paſſeche full of one degre;he i caried by the violence of the 
Starrye ſkye rounde aboute the earthe, ſo that in going be- 
tiveene the firſte degree of Capricorne, and the {yrite of 
Cancer,he dooth conſume halte a yeare, and cherefore ma- 
keth aboue 182 reuolutions lyke ſpirall circles, which are di- 
uerſlye parted by the Horizont, accordyng to the diuer(i- 
ties of theeleuation of the Pole. As in the Ryght ſphere 
they areall parted by the Horizont into cwo equall partes: 
| ſo 
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{o in cuerye bowing Sphere, they are vnequally deuided by 
the Horizont, ſo that where the north pole is elevate aboue 
the Horizont, there thoſe circles of the ſonnes reuolutions 
which be from the equinoctiall northward, haue the greater 
portion aboue the horizont, and the leſſer parte ynder the 
ſame: and contrarye waies thole circles (or ſpires if you like 
better fo to call them) whiche be from the Equinodtiall to 
the tropike of Capricorne, and lerue for explication of the 
Sonnes motion , they have their greater portion ynder the 
Horizont,and the leſſer portion aboue the ſame, And com 
paringeeche one of theſe to other, that circle whiche is far- 
theſt trowarde the ſouth, is moſte parte ynder the Horizont 
of anye other. and cuerye one of them the more it depar- 
teth from the ſquith and draweth toward the north, the grea 
ter 13 bis poridda that is aboue the horizonte, and the lefler 
_ 18 that other portion whiche is ynder the ſame. wherfore the 
middlemoſt bounde of thoſe two cxtremes, is iuſte halte yr 
der, and halfe aboue the Horizonte:and therfore the ſonne 
beyng in it, doch make his abode ulte lyke tyme aboue the 
earthe , ashedoth ynderit, and therby the daies and nights 
are equall: but from thence towarde Cancer,the daye dooth 
(till increaſe aboue the nighte: and from thence toward Ca- 


pricorne, the daye dothe (till abate ſhorter then the nyghte: 


which chinge will ealilye appear e to the light, bothe by theſe 
| houres here drawen , and al 


ſo by the diuers poſitions 
of the materiall Sphere or 
olobe. And (tyll thehigher 
\ that the Pole is-eleuate a- 
| boue the Horizoc, the grea 
== ter parte of the northerlye 
S——=F circles is abaue the Hori- 
= ont , and the leſſer parte 
——WI of theym vnder the Hori- 
DD ZOnte, Andcontrary wales 


of, 


| i 
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of the ſoutherlye circles , the greater portions of them are 
vnder the horizont, and theleſler portions aboueit. Nowe 
is it eaſily perceaued, thatſeynge the ſonne dooth kepe hys 
dailye courſein one of thoſe circles, then accorginglye as 
that circlein whiche the ſonne doth moue, is parted by the 
horizonte, ſo is the partition of the 24 howers into daye 
and nyghte agreeablye: ſo that if the circle of the ſonnes 
courſe be more ynder the horizont then aboue it, then ſhall 
the nyghte belonger then the daye:and if the greater parte 
of the ſonnes circle be aboue the horizont,then the day (hal 
exceede the nighte , in lyke proportionas the partes of the 
circles are in compariſon togither. 

Scholar, Thele diuers circles (I perceaue) arenot in the 
{phere of the ſonne, bur are ba. intheeighte ſphere 
betweene the two tropikes , ſo that euery daye by the reuo- 
lution of the Firmament,the ſonne is caried frome eaſte to 
welte rounde about the earthe, and by this violente motion 
doth deſcribea fpirall circle(as you call it) and not an exact 
circle: but yet mayeit ſerue in this caſe, as if it werea juſte 
circle: the difference is fo lytle of the{pace betweene the ſpi- _ 
rall lynes in compariſon to their compaſle , whiche by the  - 
table of declination before expreſled, I gefle to bee in pro- 
portion ſcarſe ::3,which is no part notablein this caſe. And 
chis4archer Inote: that two circles on contrary/partes of the 
Equinoctiall equally diſtaunt from it, areparted by the ho- 
rizont after one rate, and into lyke portions:butyetin ſuch 
difterence,that the parte of the one circle aboue ground , is: 
equall to the parte of the other that is ynder ground:and ({o/ 
contrary waies, wherby it foloweth, that che day of the one: 
is equall to the nyghte of the other, and ſo'contrarye wayes 
alſo. Again ſeeyng that the ſonne dothe defcend from Can- 
cer vnto Capricorne, by the ſame circles of reuolution, by 
whiche he dydde afcende from Capricorne vnto Cancer , it 
mult needes follow that euery two dayes in theyeare equal- 
ly diſtaunte fromthe longeſt daye,or from the ſhorteſt,are 

(23s P4239) if, + equall 


i 
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equall in their artificial daye, and in their nighte. Theſe ge- 
nerall thinges I maye eaſilye gather: but howe | maye knowe 
iu{tlye the quantitye of euerye Artificiall daye from other, 
and the preciſe tyme of the ſonnerilingeand ſetting, canne 
not ſo eaſilye gather. wherefore if it pleaſe you in hoſe two 
pointes [ deſyre your inſtruction. 

Maſter. Althoughe for thys treatiſe the apteſt forme be 
by the vie of the ſphere and the due placinge of it, yet it is 
harde to place the ſphere ſo well, and to ie it ſo aptlye,that 
it myghce declare a iuſte preciſenes.and therfore after that [I 
haue taughte youthe vie of che Sphere for that point, [ will 
alſo by ſupputation giue you a table ſufficiente to declare 
bothe vnto you for all partes vynder our parallele,and ſom- 
what more. Firſte for the ve of the globe, you muſlte ſer it 
accordinge to the latitude of the Region that you delire 

| to know the daies in,and then marke the degree of any {igne 
that the Sonneis in that daye, whoſe quantitie you delite to 
| Knowe: ſette that degree iuſte in che horizonte towarde the 
| eaſte,and marke what degree of the equinoctiall is in the ho 
_ _ rizonteat the ſame tyme: then tourne the ſphere weltwarde 
tyll che degree of the ſonne be juſt in the Horizonte againe 

in the weſt parte, and marke then what degree of the Bqui- | 
noctiall doth lighte on the Horizont in the caſte parte, ac- 
comptyngetrulye howe manye degrees bee betwixte thoſe 
twoo degrees which you haue marked, arid that arke of the 
Bquino&iall, is called the arke of that day: which you may 
calilye tourne into howers , accomptyngers degrees to an 
hower, and for euery degree leſle then15 accompting 4 mi- 

'nutes of an hower. 

Scholar. This were caſye inough to doo, if I vic the helpe 
of the table that I ſeein Gone bookes , whiche teacheth eali- 
ly howe to tourne degrees of the Equinodtiall into partes 
of tyme, as here in Orontius worke itis ſette forthe . but I 
dydabbrydge it for my ſelfe as here appeareth: and bicauſe 


the cable was not extended aboue 60 degrees by —_ 
| Idy 
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'A TABLE FOR CONVERTINGE | 
degrees of the EquinoZXiall into partes of tyme. : 
(Che ark The ark | [The ark 
of rh Partes of tyme.\| [of the | P attes of tyme.| | of the ||Partes of time 
Equtnos || : | | [Equinoe| es | |Equino.|| 
Degree [|Houres|Minuts.| |Degree ||Houres |Minuts-| | Degree |[Houres| Minuts. * 
joe | 4 [['zsÞ 5. 9.1 205Þ8635 Ta} 
2 l 5-08 | 80 $+ zo | | 210 || 1.4 | 0: 
3 | © 12 || 85 | 5 |] 40||zr15 [14 |20 
| 4 |» | 16 [] go | 6 | o |]zzoſſiz']a4b 
| 5 ſo [| 2o|] 95 6 | zo||zz5||rs | o | 
_6s ſſo | 24 || 100] 6 | 40230] 15] 256] 
7 ſo | 28|]ros | > | o [fz35 [xs | 40] 
8 fo | 3» ||zxxo]Þ, 7 | 20 | | 24018 Joo 
9 fo | 36 | [ans | 7 | 40|| 245 [16 TÞ 20 
w ſ-> | 40|[:z0o | 8 j offz50 [18 Taof 
mn jo | 441| 125]| 8 | zo| [255 [i7z JS] | 
BL lo \ 48|| 130 8 | 40| |:260|| 17 | 20 
23 |_| $2 ||135j 9 | e|]z265]17 | 40 
i4o_ | 56 [[140 [9 | zo | [279][18']*o 
15 ja j_oſſias]ſ 9 | 40[[z275 [1820 
_2o "x | 2zo| [150 ff wo of [280|[18 40 
25 Þ 2 | 42>} 1595s | no| 20 || 285 19. | © | ; 
zoſjz | o || 160 19] 40} agoſſig to 
_35 | > | zo || 165 | 11. | oO || 295 [19 |] 46 
40fſz {40 |[170 || | 20 | |zo00 || 20 | 5 
4513 ! » | 1275} 1 | 40||305s [zo | 26 
5 © 3 | 20 | | 180 Py | o || 3 s || 21 | 40 
_5s |3 | 40|| x85 | 12 | 20||330]z2 | 0 : 
60 | 4 |: -0 | [190 | 12 | 40||340}zz2 | 40] 
65 |4 | zo || 195] 13 | o || 35023 | 20 
| zoll 4 | 40 | | z00 || 13 | 2z0|| 360. || 24 | of 


Idid for mine owne eaſe make out the relt in this forme. 

Maſt. This is a table of to much eaſe,and therfore doth ra 
ther teache negligence, then anye thingeels.for himthat li- 
ſeth to excerciſe his witte in readines of accompte, it is 
an eaſy matter to tourne degrees into howers without anye 


tables,and therefore ſuch tables myght well be ſpared, + yet 


Y.i, manye 


Tx ample. 
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-manye bokes are full of them: but if you ly{ted, you might 
haue abbridged it more frome 15 vpwarde, takinge onlye 
cuen 15 [tyll. as thus.15, 30,45,60,75,8c. lo ſeemeth all the 
reſte ſuperfluous, excepte your numbre of degrees in the 
daye arke,happen iuſte agreeable with ſome one of thoſe in 
the table:but nowe to procede,giue one example for decla- 
ration of your ynderl(tandinge herein. 

Scholar. Then ta begin [ette the globe to the eleuation 
of 52 deorees,and conſidre the place of the ſonne the 14 day 
\ of Auguſte, and fynde it to be by the Ephemerides,in the 

fyr{t beginning of Virgo, therefore do [ ſet the beginning 

of Virgo in the verye horizont , and then dol ſee with it 
therz7 degree of the Equinoctiall in the ſame Horizont, 
whiche I doo marke : afterwarde I tourne the ſphere ryll 
the place of the ſonne be in the Horizont on the welt part, 
and ther» in the eaſte parte I marke the degree of the E- 
quinoctiall , whycheis 347 degrees . Nowe abatinge 137 
oute of 347 , there reſteth the whole daye arke , whiche 
is 210 degrees , whiche make 14 howers, as by the former 
table is ealily ſeene,wherfore ] conclude that the 14 daye of 
Auguſt, the ſonne ſhineth 14 howers, and then muſte the 
nighte be but euen to howers,lith bothe times make iult 24. 
howers: but yet Iſeenot howe to knowe the howers of the 
ſonne rylinge, and ſettinge. 

Maſter, EE ſure you thinke that the Noone is the mid- 
dle of the daye, and that the ſonne ſhyneth lyke ſpace bee- 
fore noone and after noone, 

Scholar. That is moſte cerraine. p | 

Maſter. Then partinge the whole time of the ſonne ſhi- 
ning,or of theartificial day into 2 equal parts,the one halte 
doth limite the hower after none at which the ſon doth ſet. 

Scholar. That is in this exaumple 7, and ſo muſte ic 
needes be. And now I ſee by the ſamereaſon;theſonne muſt 
 rylſe > howers before noone;thatis at 5 of the clocke in the 


mor nyn9ge, 
Maſter py 
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Maſtcr. Sois it. And for that eandethar you maye haue 


a venerall rule therein, euermore abate halfe the quantity of 
the daye from 12 howers,and then will the remainer declare 
the iuſte hower and minute of the ſonne riſynge. 

Scholar. Then by your fauoure I will proue ones againe: Exaymple, 
wherfore | take the1s daye of Julye, the ſonne beyngin the z 
degreeof Leo, which degree [ſette ih the eaſte parte of the 
horizonte, and then doth there appeare in the ſame Hori 
zonte the 98 and almolt 7 degree of the Equinoctiall: then 
turnynge the degree of theſonneto the welt part of the ho- 
rizonte, | tyndein the caſte parte the 332 and þ almoſte of 
the equinoctiall : then ſubtrayinge the leſfer from the grea- 332 5 
ter, there re(teth 234: which I cturne into partes of time, and __9%:=. : 
\ it dooth yelde 15 howers and 36 minutes. whiche is theiuſte 
length of that artificiall daye.and ot it the one halte is > ho- 
wers and 48 minutes: wherby I knowe that at 4s minutes, zz» © 
after 7 of theclocke at nyghte,the ſonne ſetteth on that is 7 _ 43 
daye of July: and then abating ſo much from12,there refteth + »3 
4 howers and 12 minutes : ſo that the ſonne riſynge appea- 
reth to be twelue minutes after 4.ot theclocke in the mor- 
nynge. And nowe ]thinke my ſelfe conninge inoughein 
all this matter, 

Maſter. Yet for more eaſe:after that you haue noted the 
degree of the Equinoctiall that dooth riſe with the place of 

the ſon, you may marke the degree that riſeth with the con- 

trarye point againſt the ſon:and abate then the fyrſt oute of 

the ſecond,and ſo accompliſh your woorke, as you did be- 
fore.ſorit is all one thinge, but that you need not to loke in 
cotrary ſides of your ſpherefor your worke. And this ſhall 

you notefarther:thatif the fir(t aſcenſion ofthe place of the * 
ſon be greater then the ſecond aſcenſion of the Nadir of the A Cautele, 
ſon,you ſhal put to theſecond aſcenſion,zso degrees,+ then 

abate as you are taught before. As for example: the firlt day 


of February the ſon is by the Ephemerides in the 22 degree Exaumpley 
d Gif of 


The decla- 
ration of 


the tables.» 
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the vics of themallo. 


of A quarius,that degreel find in the Zodiak of my ſpher, 
and [ ſetteit iuſtein the eaſte parte of the Horizonte , and 
ther may [ ſe that the 3433 degree of the EquinoGtiall doth 
aſcend at the ſame inſtant in the Horizont alſo:which I mult 
2ccompt for the true aſcentio of$ degre of Aquarius. Then 
tournel to the 22 degree of Leo, beinge the Nadir of the 
ſonne, and with it when it is ſette in the Horizonte, I marke 
the 125 degree of the Equinoctiall to aſcende.Nowe when 
I woulde ſubtracte 343 -out oF 12 5 ,it will not be:and thex- 
fore put vnto theleſſer numbre3z60,and fo it amounteth to 
485 ; , and then fromit]I abate 343+ , and there remaineth 
142 + :whiche if you chaunge into partes of time,do make 
ohowers and zo minutes: and that is the quantitie of the 
ſyr[te daye of Februarye. p 

- Scholar. The halle of that is 4 howers,and 45 minutes, 
whereby I knowe;, that at the 45 minute that is +of an ho- 
wer aſter 4 of the clocke the ſonne ſetteth: and riſeth in the 
mornynge 15 minutes,that is 7 of an hower after > of the 
clocke. But why doo you adde thoſe 360 degrees* 

- Maſter. Seeyng wee intendeto abate the fyrlte aſcenſion 
oute of the ſeconde , to thintente that their diſtaunce maye 
bee knowen , ſeeynge the whole compaſle of the circleis 
butz6o, from whiche it you abate thefyrlte aſcenſion being 
the greatel{t numbre, then wyll thereremaine the diftaunce 
betweneþaſcention # the end of the equinoctial:ynto which 
diftertce you mult adde ſo many degres as þ ſecod aſcentis 
requireth,as both reaſon # practiſe wil declare ynto any mi. 

Scholar. Ir is reaſonable. Therfore now it may pleaſe you 
to declare the ſame woorke by exactnes of tables. 

Maſter. Bicauſe you ſhall not bedriuen to ſeeke in the E- 
phemerides for the place of the Son, but that one table may 
ſerue for it,as well as for the quantities of daies and other c5 
cluſjons alſo, wil make the tables common for ſundry vles, 
whole-partes [ will fyr(te declare, and after that will expretie 
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THE TABLES OF QVANTITIES 


of dayes Artificiall, and nightes,for 
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The ſeconde parte of the table. 
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inthe firſte columneare ſet the daies of the monthes, and in 
the ſecond the degrees of the Signes inthe Zodiake, in whi 
che the ſonne is that daye:ſo likewaies the thirde and fourth! 
columne do ſerue for the like matrer,ſeeing twile in the year; 
the daies are equall. And bicauſeat other 2 times inthe year 
- the nights ar equall to thoſe daies,therfore on the righchid 
of the table are ther 2 columnes of moneths,and other two 
columnes of ſiones agreeable therto, in which thoſe nights 
are equall wich the daies of the monethes on the lefre hand, 
and therſore ar the title {et over the ſignes # moneths on the 
lefte hand, fignes for the day: and on the right hande (ignes 
for the nighte: that is to ſaye , that if the moneth and ligne 
 forwhich you ſeke,beon the left ſide of the table,then do che 
numbres ynder the eleuation of the Pole declare the quan- 
titie of the day:but if the monethes + fignes be on the rizhe 
ſide,then is that quantitie the length of the night. and ouer 
the 5 midle pillers, you le the title to be the Bleuation of the 
Pole,or latitude of regions,whiche are there but only 5 ex- 
| oy ſet,namely 51,52,53,54,# 55:whiche may ſerue for all 
nglid,from the fouth ſea vnto Scatlid. And ſo may it do 

for diverſe of the northe partes of Europe and Aſia:Nowe 
for the vie of themthis is theordre, When ſo euer you wold' 
know the quantitie of thedaye Artificiall and of his night, 
ſeeke out the day in the columnes on the right hande, or or 
the lefte hand as it will chaunce,and by it in thenext column 
you _ ſee the place of the Son in the Zodiake : then go- 
yng right forth towarde the middle of your table tyll you 
come directly ynder the column that ſerueth for your Re- 
gion in latitude,there ſhall you finde 2 numbres: the firſt be 
rokening howers, and the ſecond minutes of howers,which 
declarethe iuſte quantitie of the day for themoneths on the 
lefte hande:or els if the moneth that you ſeeke for be on the 
right hand, then do thole numbres of howers and minutes. 
beroken the quanritie of the nyghte. | 
Scholar, I perceaue it well,and [ ſe by reaſon it mult nedes 


be 
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be ſo; as for examples ſake, the 24 dayeof Auguſtel deſire 
to knowe the lengthe of the day and theplace of the Sonne 
in the Zodiake: wherfore fyndynge the faide 24 daye in the | 
{yr(te table of thoſe thre ryght againſt it, I may ſee the place 
of the ſonne, whiche is then the u degree of Virgo: and. 
from thence proceedinge forth righte towarde the myddle 
of the table, I fynde vnder the numbre of 52 degrees of lati- 7.08 
tude 13 howers and 19 minutes; whereby perceaue that the 
Artificial daye from ſonne ry{ynge to fonne ſettinge, is {0 
longe with ys; and the nyght is the reſte of 24 howers, that 
is 10 howers and 42 minutes, And the lyke quantities of 
_ dayeand nyght muſt needes be the 29 daye of marche,when 
theſonne is in the 19 degree of Aries. But on the 25 daye of 
February, the ſonne beyng in the 11 degree of Piſces,that 13 
howers and 1g minutes is thequan titie of the nyghte, and 
the day then is but 10 howers and 42 minutes in length: and 
fo likewaies the ſeconde daye of Octobre , when theſonne 
is inthe1o degree of Libra. 
| Maſter. This is ſufficiente: for as you haue doone in this 
Jo maye you doo inall other lyke. yet for the more certenty 
] will proue you wich one queſtion more: For London whi - 
che is {uppoſed to be 51 degrees and 24 minutes in latitude, 
 woulde knowe the quantitie of the daye Artificialle when 
the ſonneis in the 2g degree of Scorpio. {FA 
Scholar. I fynde that figne of Scorpio in the ſecond table 
. on the right hand, and the 10 daye of Nouembre anſwering 
vnto it. And bicauſe24 minutes areleſſe then halfea degre, _ [4 
] doſecke the quantitie of the daye ynder 51 degrees rather + | ; 
then vnder 52,and ſorfynde ]15 howers and 3o minutes: whi- "l 
chein this caſe is the quantitie of the nyghte, as the title de- 
clareth that is ouer thoſe ſiones: therfore thelengthe of the 
daye is 8 howers and zo minutes. 
Ma. You haue done well. But yet for an exacter precilenes, : cautele 
: r the part 
you may take thepart proportionable for theodde minuts ,,,,,,1u. 
of the eleuation, as thus. for the latitude of 5 1deprees, the ble. 


day 
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dayeis g howers and zo minutes:and for 52 degrees , it were 
8s howers and 2o minutes : fo are thereto minutes diffe- 
rence betweene thoſe two eleuations. Then ſaye by the Gol- 
den rule:[f 60 minutes giue10,what ſhall 24 minutes vive? 
and ic will appeare to bee 4 minutes. Thoſe 4 mi- 
nutes muſte I abate frome the greater noumbrein & —>19 
this example(and in all this worke wher the num *+ <4 
bres decreaſe) and it will yelde 8 howers # 26 mi- 
nutes : whereas yt you did fyndethe numbres to increale, 
then ſhould you adde thole partes porportionable vnto the 
leſſer numbre, as by proofe you may try, for that day when 
the ſonne is in the ſeconde degree of Leo. 
Scholar. Thatis (by the ſecond table)the 15 daye of July, 
and then is the daye in lengthe 15howers and zo minutes, in 
the latitude of 51 { A, a in the latitude of 52 degrees; 
itis15 howers and 40 minutes , ſo it increaſeth ro minutes: 
and therfore multe [ adde the parte proportionable (which 
is 4 minutes as before) vnto zo.and lo haue I the true quan- 
titie34 minutes aboue 15 howers. Andnowe I thinke [ am 
perfecte inoughefor all places betweene 51 degrees of lati- 
tude and 55: but for other places I knowe no ſuche waye. - 
Maſter. It were to longe a woorke to ſette out all diuerſ(i- 
ties of eleuations, and ſcarſe agreeable for this treatiſe,wher 
theſe thinges are but incidente,and not principall matters. 
but at other times in more conuenient place it ſhall be done 
it I maye vnderſtande this my labour to be profitably im- 
ployed. And thealſo will I make explicatioof dyuers other 
matters, whiche you did in your table at the beginning of 
this treatiſe propounde, although at this time I thinke ma- 
ny of them lytle appertaining to this booke. But yet before 
] eande this treatiſe, I muſt ſpeak ſomwhat of twoo or three 
matters more: And firlte of the chieffe Conſtellations and 


figures in the Starry ſkye. For a ground you ſhall note, that 
the (tarres arenot only in multitude infinite, but many of 
them allo ſo ſmal,that {carſe any mans eye can diſcern them. 


wher- 
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wherefore to auoide confuſion, and to growe to a certenty , 
the auncient Aſtronomers did note only 1022 {tarres,wher 
of- the moſte parte they did afſigne to certain limites,enclo 
ſing them in figures of men, bealtes , or other formes ;and I 
accordinglye gaue them names,partly that they might the 
more eaſily bee remetnbred, partlyefor remembraunce of 
ſome woorthy facte; and partly alſo for ſome notable ſigni 
fication of the ſtarres comprehended ineche of them. All 
whiche matters | will nowe-otterpaſſe, tyll a more conue- 
nient place, and will:repeate onlye their names and places 
generally, diltinfting them accordynge to the accultomed 
manner, into three ſortes : whereof the one forte are called 
Northerlye conſtellations, the other ſorte Southerly con- 
ſtellations , and the third ſorte are thetwelue ſignes, which 
paſſe in the myddle betweene ſouthe and northe: for heere 
in this place |] meane not to referre ſouthe and north to the 
Poles of the EquinoGiall, but as all learned men before me 
haue doone, to the poles of the Zodiake, Andſo may the 
Z odiake be accomptedexadctly in the myddle. Butnowe to RS 
beginneas Ptolemye doth, with the northerly co nſtellati- coftelliits 
. ons: The moſte northerly conſtellation is the lefler 'Beare, 1 
called Vrſa minor, and Cynoſura, and conta yneth in it > Vrſ« miner 
ſtarres. This is the chiefe marke whereby mariners vouerne _ 
their courſe in ſaylinge by nyghte, and namely by 2 {tarres 
in it, vhich many do call the Shafte,and other doi name the >) > I 
Guardas,after the Span iſhgonge. Nigh vntoit is thegrea- 
ter Beare, called Vria maior,contayninge 27 ſtarres, wher- _ .* 1. : 
of > are moſtenotable,and arein latine named Plauſtrum, FrIGuay ; 
and in engliſh Charles waine,which ſerve th alſo well in fai- 
lynge: and manye of the olde Greekes obſerued itonlye in ..- 
their natigation , as the Sydonians and all the Phenicians 3z | 
marked the leſſer Beare. Aboute theſe 2 Beares is there a Pr«gov. . , 
longe traceof 31 ftarres,co monly called the Dragon. Then -_ 5 "ol 
foloweth Cepheus,whiche conſiſteth of 1 (tarres, "MR mY 


 Bootes alfo is in the ſame coalte; whome Proclus and 6- yootes, 
es: nY thers 


- 
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thers doo name Artophylax. and it hath 22 ſtarres,beſide 
Fa one very bryght {tarre called Arcturus,which ſtandeth be- 
Thenorthe tweene Bootes legges. By Arctophylax ryghte hande, is 
708% thenorthe Croune, called alſo Ariadnes Croune,and hath 
bs jc Init gſtarres. Then foloweth Hercules, whom the oreekes 
| doocall Engonalin, as it were the Kneeler, bicauſe of his 
geſture: and it containeth 28 ſtarres, By hys lefte hande, 
o is there an other conſtellation, whiche is called the Harpe, 
14% * inlatineLyraand Fidicula.andallo Vulcur cadens, that is 
- Fs the fallynge Grype, it comprehendeth 19 ſtarres. By ic is 
_ The Swan, the Swanne ; named Cygnus, and Auis generallye , as the 
Creekes call it Ornis, whiche ſome men of to muche ouer- 
os ſyoht do tranſlate, Gallina a Hen:it conliſterh of 17 (tarres, 
Caſſiopcia, After it dooth Ptolomyerecken Caſſiopeia , whiche is by 
-/24 Cepheus, and hath 13 (tarres . Nexteynto hir is Perſeus, 
Perſeits with Medufas headde, and it includeth 26 ſtarres. Then 
12 joloweth Erichthonius, with che Goate and the 2 Kyddes, 
The Carter this conliellation is alſo named Auriga the Cartar: and c6 
taineth 14-{tarres with one in his right foote, which is com - 
mon to Taurus allo. An other conſtellation is there which 

3 joyneth-heade to heade with Hercules, and is called of the 
Serpetariis (Greekes, Ophiuchus, and of the latines Serpentarius, that 
Gr, ol, [48 the manne with the Serpente, or Serpent bearer : and it 
| hathe 24 (tarres. Belyde the Serpent, which containeth ug 
{tarresin him ſelfe , andis named of latines Anguis,and of 
orcekes Ophis, Then is there an other ſmall conſtellati- 
5 - on of 5 (tarres, a lytle ſouthe of the ſwannes heade,and itis 
The Dirt» named the Darte, Sagitta or Telum in latine, and in greke 
Oiſtos. By it towarde the ſouthe, is the Bgle, includynge 


1 6 : | 
The Egle. oftarres : heeis called not onlye Aquila in latine, butalfo 
Vultur volans, and in greeke Aetos. Vnder it cowarde the 
| Þ» - , , : , _ 
4antimou, Tſouthis a conltellation harde adioyning named Antinous 
+8 in all tonges, and hath but 6 (tarres. A lyttle from it is the 


Th: dolphin TYolphine, whiche hath in it 10 (tarres, 
9 Then foloweth the Forehorle, noted with 4 darke ſtarres, - 


The Fores 
horſe. | and 
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and hardeby himis the Flying horſe, named Pegaſus :and The Flying” 
doth conliſte of 20 {tarres. V nto him ioyyeth Androme- = : 
da, ſo that hyr headdelyeth on the naue ll oliPcoakus and andromeds 
one (tarre is common to them bothe « This conſtellation 
dothe containe 23 ([tarres. | 
By hirlefte foot is thera ſmall conſtellation of 4 ftarres, >» x 

which is commonly alled the Triangle,and in latine T'ri- The triigle 
- angulus, but the greekes name it after one of their letters | 

Delta and Deltoton. And thus hauel briefly reckened all 
the northely conſtellations , excepte Berenices heare, of 
whiche I will ſpeake laſte of all other. And therefore nowe 
nexte in due ordre muſlte the 12 ſignes followe : amongelt 
whiche Aries occupicth the ſyr{te place, and contayneth iz , . * 
ſtarres. Then Taurus whiche is adorned with 33 ſtarres, **** 
wherof 5 be in his forhead and face, andare called of the Taurus. 
Greekes Hyades, and of the latinesSuccule:amongelt whi Water ſtars 
che, one is more notable then all the refte, and is called Q- 
culus Tauri, the Bulles eye;but the Crreekes call it Lampa- 
dias, and thelatines Palilicium:the Arabitians Aldebaran. _ - 
Others (tarres (as Proclus numbreth them,though other 
accompt them 7)ar inthe backe of this ſigne,and be called 
Vergiliz in Latin,and in Greeke Pleiades,and alſo Arlan- _ 
tides: they are named in englyſh the brood Henne, and the 74; freq 
Seuen ſtarres, yet they cluſter ſo nyghe togither, that it is ſtarres. 
harde to numbre them truly,and therfore many do diſagre 
in reckenynge them, 3:14 

After Taurus, Gemini do followe, whiche comprehend Gemini» | 

19 {tarres: of whiche twoo beare name as moſt famous,and 
they are in their headdes': the formolt is named Appollos 
headde , and the nexte 1s called Hercules headde, bi- 
cauſe thoſe two T'winnes were ſo named of ſome men, yet 
other doo call them Caſtor and Pollux. Before their for- | 
mote foote is there one fayr (tar (belide the 1g,)which ther *792#- 
fore is namedin greke Propus. After Geminifoloweth Ci ...* 


NP "bags Cancers 
cer cotaining 8 (tars, belidea cloudy tract which is named þ c;4ye, 


Lily Manger 


9 
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Manger or Crybbe.Other two {tarres are called the Aﬀeg 
whicheſeeme to ſtande at the Crybbe. Then the Lion is, 


nexte,as a princely (igne, in whome are 2> (tarres, but two, 


of them more notable then the reſte:the one is in the tayle, 
and thereforeis called Cauda Leonis, the other in the breſt, 
and is called the Baſily(lke or Kyngely (tarre, and alfa the 
Lions harte, Cor Leonis in Latin,and Baſiliſcos in greke, 
Nexte after Leo,cometh Virgo, garni ſhed with 26 (tarres, 
but one eſpecially glyſtereth aboue the reſte , and is called 
Spica Virginis, the Virgins ſpike, 

A leſſer ſtarre there is alſo, whiche yet is notablye marked, 
and called Protrigetes, Prxzuindemiator. | 
After Virgo cometh Libra,the figne of Juſtice and equi- 
tie: but it is the leaſte ſigne in quantitie of all other in the 
Z.odiake, for it occupieth ſcarſe halfe a ſigne in lengthe , 


and no meruaile , ſyth that cruell Scorpius dooth inuade_ 


ſo greate a-portion , and prefſeth all that Sygne oure 
righte . yet hatheit 8 ſtarres,but not one out at the Scor- 
pions clawes. 

Then Scorpius with his hooked tayle, and,with his clawes 
doth reache lo farre, that two full ſignes hetaketh in length 


and zo degrees almolte in bredth, yet hath he but 21 (tarres 


beſide thoſe whiche bee in his clawes, and are common to 
them # to Libra;amongelt all which the principall is thac, 
whiche is called the Scorpions harte , and is named of the 
Greekes Antares, and of Arabitians, Calb alatrab. 
After him enſueth one of the Centaures lyke an archer 
on horle backe, with —_ fayre [tarres, though they bee 
in all z1.this (igneis called Sagit 
tariusan latine,and in oreeke Toxotes. Capricorn then fo 
loweth with his monſtrous ſhape,nother fyſh nor fleſh, bue 
myxed of both: a winterly ſigne and na waies pleaſant, but 
that he geue:h hope of the cSfort of the Springe,bicauſe in 
it the ſonne heginneth to retourneto ys againe, hee hath in 


him 2s {tarres of meane quantitye. 


Aqua- 


[ 
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A quarius ſo faſte dooth followe him at hande, that hee. **_ 
reacheth almoſte as forwardlye as Capricorne, within lefſe ASE. 
then 8 degrees: this figne hath in him 22 ftarres, peculiare 
to him ſelte,, althoughe Proclus name 4 of them in hys 
ryghte arme, to be the Water potte. But bclyde thele 22 The wares 
arres, there are other 19, whiche in their dyuers and cro- potte. 
ked poſition doo make aftorme of aRyuer, andarecalled 
the Water whiche Aquarye ſheddeth, With theſe 19ſtarres ,,  _ 
Ptolemye doth accompte one more , whiche is a beiptifull - 
tarreof the bryghtelt forte, and isin the mouthe of the 
Southe fyſhe, ſo that it is common to them bothe.this (tar 
is called of Arabitians Fomahanc: ſo that in all there are _ 
reckened in this igne, 42 {tarres, BY'y 

Laſte of the 12 ſignes commeth the Fyſhes , tyed by the pies. 
tayles witha common Lyne: the formoſte Fyſhe hath but 
9g {tarres, and his line hath 10.rthelatcer Fiſhe hath 11 ſtarres, 
and his lyne hath but 5:and where thole two lines are knitte 
togyther , there is one ſtarre more, whiche is called the 
Knotte, that is in Gireekenamed Syndeſmos;ſo that all the 
ſtarres togither, of this lione,are 34+ | 

Whether Proclus did miſtake any thinge in this ſigne, 1 
wiſhe other to judge, bicauſeT intended here notto increat- 
at large, and mucheleſle to ſcan other mennes writinges, 
And thus wyll I eande the 12 ſignes of the Zodiake, 

Nowe to diuerte ynto the ſouthe ſignes: fyrſte appeareth 
the greate V hale, contayning 22 (tarres, whereof three bee 
m ofle noted : the fyr(tein the nether chappe,whiche is in la "I 
tine called Mandibula ceti,and in Arabike Menkar.the ſe- tis 
condeis called the W hales bellye,in Arabike Baten kaitos, 4d 
and in Latine Venter Ceti. the thirde is the Whales tayle, 
named Cauda ceti inlatine, and in Arabike Deneb kaitos, _ 
Nexte foloweth Orion, the Stormy ſigne, and hath divers =» _ 
ſtarres to the numbre of zs: but themoſte notable are 6, Orion» 


the ſyrſte is in his ryghte ſhoulder , and is called by the 
| Lis Ara- 


The Lynes 


The Whals | 


i 
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Arabitians Bed Algeuze. The ſecond is in the lefte ſhulder 
and is named Bellatrix. Other thre (tande as bullions ſet ir 
his gyrdle, andarecalled of manye englyſhe men the Gol- 
den yarde. Then is there in his lefce foote, a greate ſtarre of 
the brighteſt ſort, which is named of Arabitians Algebar, 
and Rigel Algeuze. Beſide thefe (ixe there are other We 
morenotable tor their forme then for their quantities. as * , 
the two ſ{tarres which beroken his clubbein his right hand, © 
and gſtarres by his lefte hande, whiche repreſente a Lions 
ſkynne: and other three doo limite his ſworde, lying crolle 
his backe vnder his girdle. | 

Berweene Orion and the Whale- is therea greate tract of 

p ſarres, whiche repreſent theforme of a Riuer : and there- 
rhe Rivey fore are they called che Ryuer. whiche ſome more peculiar- 

ſy name Eridanus, and other Nilus. Proclus callech ic Q- 
rions ryuer, bicauſe it beginnerh at his lefte foote and hach | 
one ſtarre common with his foote , bur beſide that it hache 


by 34 (tarres:wherot chelaſte is one of the greateſt / 
By the _—_— of this Ryuer , vnder the feete of O- 
FR, ,.. rion is therea conſtellation of 12 (tarres, named the Hare. 


5 Andaſter it toward the caſte is the greater [Dogge,(of wh6 
The great the Caniculare daies bear name) and is called ot the grekes 
Dogg*: Sirius,and of the Latines Canis,hauing 18 ſtarres,bur one 
eſpecially in bryghtnes more nocable then anye of therelt, 
4 and that is in his mouthe, and is called peculiarlye Sirius 
The leſſer and Canis; by thename of the-whole Signe, and of che A- 
De2g*- rabians'Alhabor.Northe almoſt from Nis Dogge is ther. 
2 conſtellation of 2 only ſtarres named Canicula , theleſſer 
Dogge:and in greeke ewaiintichs fore dogge,who Tully 

therfore calleth Antecanis, and other name him Precanis, 
” . Atthetayleof the greater Doggeis the famous ſhippe Ar 
£0, whiche comprehendeth 45 ftarres,wherof $g bee bewci- 
tull but one in eſpeciall which is in the foote of theroother 
#is called Canopus,+of the Arabitians Suhel, This {tar is 


not ſeenin En glid, France, Germany nor [cal y38 ſcarfly in 
the - 
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the moſte ſoutherly partes of Spaine. And hereby thewaye 
I will notea placein Proclus yery much corrupted, whiche 
nowe] will only correct as | thinke good:and an other time 
will intreate more largely of it and of other mo.the wordes 


in Grecke are theſe, 
Fg - hs | +X&xvag 
© NN bp axew 76 Tr Nic mis rp youo na plr©- Anpmeco asnp reve BO- ov0- jr .{ the” 
patirou 57s WI poodle wohs drognroo Sap i mer ag &@* Way Torub Greebe 
og T6%, ip ExcferdÞ ag ot is7 rem ig + ivghrnc, oxy yop Tango w- bookes, 
f©- {wolir wn 60 dpicovoo prrogia phy © pairiratis 


Stella vero illa ſplendida que in imo Argus gubernaculo' ſita eſt, 
Canopus dicitur.ea in Rhodo vix confpicitur , aut certe ab editis lo, 
cis. In Alexandriavero prorſus #confpicua eſt,vtpore fere quarta {1 
gni portione ſupra Hotizontem cuccta, | 


Non cer 
nitur,traſ 
culic lati. 
nus inter 


res, gr 

The bright ſtarre in the foote of the roother of Arous is + _ 
called Canopus, whiche in the Rodes can ſcatitely be ſeene, ciserro- 
excepte it be from highe places: but in Alexandria it maye 7m unv 
well be ſeene, for it doth riſethere nyghea quarter of a ſipne Ns 
aboue the Hgrizont. | 

Scholar. This is contrarye to the contmon tranſlation.” 

Maſter. And that common tranſlation is as contrary to 
commonſenſe, but therof an other time ſhall we talke, when 
I mynd to teache you the exacte ordre of aſcenſion for all | 
theſe conſtellatios ,and of their chiefe ſ{tarres alſo. And now _ 7 
to proceede as we began, Nexte after this ſhip ther foloweth ,,._.. 
the great Serpent whiche is called of the greekes and fatines py; of the 
Hydra. it containeth 25 ſtarres , and [tretcherh in greate ſouthe. 
lengthe by the ſpace of 3 whole ſignes. one ſtarre there is in 
it bryghter then the reſte, and that is named by the Arabi- 
. ans, Alphard. * 

On this Hydrethere reſteth other 2 ſmall conſtellations, 
the one named the Cuppe, and the other theRauen, 

The Cuppeincludeth ſeuen ſtarres all of one bygnes. 
This Cuppe ftandeth on the Hydres backe, almoſte in the 


Ng Me | bi 


; ( 
The Cupps — _ © 
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+0 TheRauen ſtandeth on the fame Hydre,more nearer to- 
TR Rauene arde the pointe of his tayle: and it is ſormed of > ſtarres 
alſo, of whiche that which is in his lefte wing, is called in A- 
P rabike, Algorab. | 
The Cew Vunderthetaileof this Hydreand thoſe twoo other ſmall 
ares conſtellations, there ſtandeth the centaure Chiron, lyke a 
The Cen- Iyghtehorſeman with his m—_ (tafte: he hach in him z7 
taurs ſÞ*ir (tarres, whereof 4 bein the garnilhe or penſile of his ſpear, 
and them doth Proclus recken as a peculiare conltellation , 
and namcth it in greeke Thyrlolochus, And Ptolemy doth 
recken thoſe ſtarres naming them to be in that ſpeare:whers 
forel mule howe Stofler ſeemed ſo ignoraunte herein, to 
deny that Ptolemye doth make any mention of that ſpear, 
and hym ſelfe deuifeth oute of Prglemye 6 wronge (tarres 
for that purpoſe: it appeareth hee was deceaued by the olde 
tranſlation, where Clypeus is tranſlated for Haſta : that is, 
ſhielde for ſpeare, whiche wrong tranſſation Schoner, Co- 
pernicus, and Eraſmus Rheinhold doo follow, and dyuers 

other learned men, but againſt reaſon. 
| Scholar. I thinke it (as manye thinges els be ) is receaued 
by credite of authoritie , withoute diſquiſlition of reaſon, 


whiche blyndeth manye wittye men oftentymes. 
Maſter. Yet is their faulte the more pardonable , if they 


acknowledg their errour when thei be friendly admoniſhed: 

but this is belide our purpoſe at this time, therefore to re- 

wi turne: This Centaure with his righte hande dooth holdea 
The wolf. Wolfe, whiche is a ſeuerall conſtellation made of tg ſtarres, 
alchoughe Hyginus and others doo recken fewer in him, as 

they doo vntrulye in manye other. Vnder that beaſte to- 

warde the ſouthe,harde yvnder the Scorpions tayle,ſtandeth 

ul, the Altar,made of > Starres,of the meaneſtlyght: but it is 
The ANST- not ſcene in Englande aboue the Horizont. By this Altar 
eaſtwarde betweene the two former feete of Sagittarye,there 


14 
The ſouthe is the Croune of the ſouthe, formed of 13 ſmall ſtarres:Prg 
Crone. clus and Theon doo call it alſo Vranilcus, as manye later 
writers 
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writers in their tyme did name it: but Theon dooth farther 
aftirme that it hath 19 {tarres: whiche mulſte ſeeme to bee an 
errour, rather in the booke then in the author : wherein ob- 
ſeruation canne not healpe ys in Englande, ſyth it riſech not 
aboue our horizont, but only toucheth it. TY 
After it foloweth the Southe {y{he, containynge 12 ſtarres : The ſouthe 
wherof one only is of the greatelt lyght,and that is it which Fiſhes, 
ſtandeth alſo for the eande of the water that tunneth frome 
Aquarius. This fy{ſhe lyeth betweene the conſtellations of _ 
Capricorne and Aquarye, ſo that it is partely ynder them 
bothe . 


T hele bee the Conſtellations moſt commonlye noted a- 4 
mongeſt auncient writers: howebeit one more, there is na- 
med tolye betweene the, Lions taile and Vrſa-maior,whiche — 
is called Berenices heare, ſome call it in latine T rica, and 0- Pe, 


ther Berenicis crines. Conon that famous aſtronomer dyd je. 
rſte name it, and Callimachus did declareit,and therefore 

doth Proclus adicribe the fyr{tenoting of them yato Cal- 
limachus. The ftarres initarez, as Hyginus and Baſſus 
doaccompt them: but they are yerye darke, and therefore 
Pcolemye doth numbre only thre of them, as the boundes 
of that forme, Beſyde theſe 5o conſtellations , there bee a 
oreate numbre of {tarres, whiche benot alligned to any fi- 
gure, but lye diſperſedly about thoſe other conſtellations , | 
whereof 61are in the northe parte of the {kye,, and annexed «g, 
with the northerly ſignes; and other 19 in the ſouthe part of ug 
the Zodiake, yrito whiche if you addezz7 whiche be in the 337 _ 
northe conſtellations, and 316 in the ſouthe conſtellations, 3*® * 
with 292 in the Zodiake, ſo haue you in all 1025 ſtarres whi- - 2— 
che be noted by Aſtronomers, but in Ptolemyes accompte * © * * | 
there appeare but 1022, bicauſe he doth not accompte anye 
{tarre of Berenices heare, but called it the Traces of heare. 
Thele ſ{tarres be not of onequantity,but ſom much brigh- 
ter then other, andthereforeare they diſtince into diuers 
meaſures of lyght, and namely 8, whiche are called the firit 

| Lain. oreatnes 


«© , Wl 
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oreatnes, the ſeconde,thethirde, the fourthe ,the fyftean the 
lyxte, ynder whiche they are that be called Cloudy ſtarres: 
and a leſſer forte yet named Darke ſtarres: of all which, and 
the meaſure of their quantitie, | will at an other tyme ſpeak 
more fullye, for this place and time agreeth euell with the 
matter, and that muche worſe, thenat the beginning it lee- 


med to doo. 
Scholar. There remaine yet manye tytles yntouched of 


them whiche | gathered, 

Maſter. And manye of theym ſmally agreeable for this 
treatiſe, but doo more aptly appertaine to Colmography , 
and therefore ought to be reſerued for that worke:laue that 
ſome of them are peculiare for the Theorike of Planetes; 
and yet will [lightly touch them in fewe words, for ſo much 


as may ſeeme to healpe to this treatiſe, 
Howethe Scholar. Iremembreat the beginninge you promiſed to 
rumbre of ſhewe a cauſe why you name but 8 ſpheres , where as other 
fprers 15 men do accompte more: and alſo how it may appeare, that 
FR thereare ſomanye, for the eyes can ſee but one only, whiche 

is the hrmament, 

; Maſter. Your ſelte ſayde, you had marked (as many ma- 
The MO7* Finers, yea and alllmen do almolte) that che Moone dothe 
| eucrye daye runne ealtwarde notably, ſo that in a weeke ſhee 
aſſeth a quarter of the (kye in that courſe, and in 15 daies 
ſhe runneth halfe the compaſle of the {kye, and ſo in a mo- 
neth ſhe retourneth to the ſonne againe, hauinge paſſed all 
The Sorne, FÞ< circuit of heauen.ſo of the Sonne you haue ynderltand 
that in a yearehe trauerſeth ouer all the lengthe of the Z0- 
diake, contrary to the courle of the Firmament, whereby it 
multe needes appeare ynto you, that ſeeynge the ſonne and 
the moone haue courſes diſtin from the Fixed (tarres,thei 
multeneedcs haue diſtincte ſpheres alſo, wherein they doo 
moue, and accompliſhe their courſes. | 
Scholar. I remembre ] haue hearde it often repeated as # 


principle in nature, that one ſymple body can have but one 
lymple 
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ſymple motion. and therfore where diuers motions bee, ic 
muſte needes followe that there are divers bodyes as theyr 
workers, whiche you in this talke do call ſpheres: 
Maſter. As you may thinke that their ſpheres are diſtin& 
from the Firmament by reaſon of their feuerall motions, 
fo arethey diſtindte a ſonder by the ſame realon. 
Scholar. It is moſte certaine. 
Maſter. Thenif by good obſeruation it haue beneprg- 
ned, that there be 5 other {tarres which haue their motions 
all diſtin&te from the Starry ſkye , and eche of them frome 
their fellowes, it will appeare reaſonable that euerye one of 
then» hath a ſeuerall ſphere peculiarefor him ſelfe, and ſor 
his private motion. 
x Scholar. It will followeof necelſitye. 
Maſter. Then will beginne with your ſelfe for one of- 
them, whiche Fam ſure you can notbut marke, as all men, 
yea the verye Plowmen doo. And that is Venus, whiche T __ 
dare ſaye, you haue marked inthe etenynge to let aſter the Vu 
ſon,# then is ſhe named the euenyng (tar,s yet doth ſhe nac 
at al times ſhinelike ſpace after ſon ſetting, but ſome times 
more & ſomtimeleſſe. Andif you markehir well, then ſhall 
28 perceaue, that thefyrſtenyghte that ſhe appearech, ſhee_ 
yneth leſſe time then ſhe dothe the ſeconde nyghit, and (6 - 1 
increaſeth the tyme of hir ſhyninge for a ſpace; and then 
dothe ſheeabate againe by lyttle and lyttle , tyll ſhe ioyne 
with the ſonne, and then appeareth no more at evenynge; 
but ſhortly after will ſhe ſhowe in the mornynge before the 
ſonne ry{ynge, and increaſe the time of hir ſhining by litle 
and lytle,tyll ſhe comme to the fartheſt of hir diſtaunce tro 
the ſonne,and then will ſheabate againe in lyke manner,till * 
ſhe come within the beames of the ſonne, and lecte hir ap-. 
pearynge for a tyme., W2eS. 
Scholar. This is moſte certaitie and knowen of all mer 
vulgarly, althoughe fewe men doo conſidre the caule ther- 


of; butnowe 1doo remembre; what you taught me of the 
z{cen- 
ws | | \ 
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aſcenſions poeticall (as they be named) and namely of that 
whiche you thought meter to. bee called apparition, whole 
contrary youcalled Occultation:fo that when Venus doth 
ſhyne at euenynge after ſonne ſettinge, ſhe dothe riſe as ſom 
tearme it, with a ſonnely ryſinge: and when ſhee is hydden 
againe, ſheis ſet with a ſonnely ſettinge. but that you iudge 
Apparition and Occultation more apter tearmes. 

Maſter. You doo not geſſe muche amyſle. And to the 
intent that you may conſidre this matter the better, I think 
it good that you do marke hyr motion the more diligent- 
ly hereafter: as in this preſente moneth of Septembre, at 
the beginning of themoneth ſhe was about zs degrees be- 
hynde the ſonne, and fo ſhoulde ſhe ſhine almoſte 2 howers 
and a halfe after the ſonne, as it myghte ap peare by the de- 

recs of diſtaunce, but conſideringe the obliquitie of the 
Z.odiake, and the latitude of Venus at that time, ſhe didde 
ſcarſe ſhinethree quarters of an hower after the ſonne, 

Scholar. This talke is to obſcure for me yet. 

Maſter. I knowe it ryghre well. but yer [| thoughte 200d 
to admoniſh you in that matter, leaſt at any time you ſhuld 
fynde the doubte, when you ſhall hauen o opportunity to 
alxecouncell therein; but now to proceede. before the eand 
of theſame moneth of S eptembre, the ſayde Planete wyll 
be cleane hyddewith the fonne beames: for within 2 dayes 
after (I meane theſeconddaye of Octobre) ſhe doth ioyne 
>with the ſonne by coniundtion + And frome that daye Ira 
wardethe ſonne doth-outgo hir ſo faſte, that by the 13 daye 

ot Octobre, ſhe wyll be out of his beames againe, and ryſe 
almoltean hower and a quarter before the Go ne. Andat 
the eande of Nouembre, ſhe will be 46 degrees behind the 
ſonne, in ordre of the ſignes, and yer ſhall ſhe riſe 4 hore 
and more before the ſonne ,whereas thenumbre of degrec 
are equall to [ytcle more then three howers . but the obli- 
quitieof the Horizont, doth make all the diverſe in this, 
exceptea meanetrifle by the latitude of V enus. And thug 


may 
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may you marke Venus iri all that moneth, and in Iecem- 
bre alſo ynto the eande of the yeare: but then dooth ſhe a- 
bate herdiſtaunce againe,wherby it is ealye to ynderſtande 
that ſhe hathe a ſeucrall motion-from the ſanne, and a {eue- . 
rall ſphere alſo. | 

| Scholar, In Venus it doth appearenowe eaſye inoughe 
to conlidre, as well as-in the Sonne and Moone;but is it as 
calyeimthe other four Planetes?- 

.. Maſter. Yeain deede,for three of them which bee moſte 
highelt, if you lyſte to learne to knowe them,and to marke 
their courſes: but Mercury is not ſo well marked , bicauſe 
he doth alwaies keepe his courſe nigh about the lonne, and 
therfore his obſeruation requireth greate diligence,and his 
courſes appeare molt{traunge,yet bathe he and Venus do 
accompliſhe their courſe ina yeare with the ſonne : but Sa- Saturnes 
turneis {o flackea mouer,that you ſhall not well perceaue 
his motion ynder 4 moneths.in which time he doth moue 
about 4 degrees: ſo that if you marke his placeat any time, 
and within 4 monthes afterthattime yt you do co him 
avaine, you ſhall perceaue that hee is gone 4 degrees ea(t- 
warde, whiche you maye marke by the fixed (tarres aboute 
that place: butif you doo after a whole yeare matke hys 
place, then ſhall you perceaue well and manifeſtly, that hee 
is cone ea{twarde 12 degrees, and ſomwhat more: as for ex- 
ample. Thefyrſtedaye of Septembre, thelaſte yeare 1555; 
Saturne was in the12 degree of Aries, and this year of 1556 
we ſechim to bein the 26 degree of the ſame ſigne, wherby 
it dothe appeare,that he hathe moued 14 degrees eaſtwarde: 
in that yeare ſpace. And if you will haue farther proofe; In 
theyearc of our Lorde 1549,thela{te daye of Nouembre; 
 Saturnewas ſeeneinthezs degreeot Capricorne, and this 

—yeare of 1556 the ſyr(te off Septembre, the ſame\tarre was 
inthe26 degree of Aries: wherby it mayebee knowen that - 
hee hath moued three whole ſignes (whiche is a quarter of 


the Zodiake)in 7 year ſpace. And ſo inleſle then 30 r_ 
£ 
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Iupiter; 
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hee dothe go about the whole Zodiake, 

[Jupiter hath aſwyfter courſe, for he paſleth the circuite 
of heauen inlefſethen 12 yeares. ſo doth he euery yeare run 
ouer one ſigne,and euery tro moneths he paſleth 5 degres. 

Mars is yet {wyfter in courle then hee, and compaſler 


all the Zodiakein 2 yeare, and euery moneth paſſeth halfe 


a one. wherby for this point, heis more eaſy to be marked, 
then anye of the other. but yetare his motions difficulte to 
marke in other pointes: but this may ſuffice for tryall that 
he moueth ea(twarde, as all the other Planetes do: and ther 
fore muſt he be iudged, as all the other allo oughte to haue 
ſeuerall ſpheres in whiche they moue, And although theyr 
ſpheres can not bee ſeene, yet in as muche as their (tarres 
maye be ſo well perceaued, it multe needes follow, that they 
haue ſpheres alſo: except we ſhuld come to that abſurditie 
to ſaye, that they moue inthe Ayer as byrdes do, or as fy- 
ſhes in che water: whiche were to muche repugnante to any 
one ordrely motion,and much more difagreyng to ſo ma- 
ny divers motions as are in the Planetes , but namely in 
Mars and Mercury, And to the intent that you may know 
them the better, it frat bee good that you learne their true 
places by the Ephemerides , and accuſtome your lelfe to 
loke for them, and to marke their bignes and colours how 
they difter from other ſtarres . whiche is ſpoken by waye of 
exhortation only,and not propouned as anye peece of this 
booke,butan other time will in{tructe you better therein, 
Scholar. But in the meane time, howe ſhall ] know whe- 
ther there be anye more ſpheres or no© | 
Maſter. There is thoughteto bein the 8 ſphere or Fir- 
mament, two other motions, whiche bediſagreeable from 
all other mouinges before mentioned, and therfore many 
thinke that they muſte of neceſſitye confeſle 2 other ſpheres 
from whiche thoſe motions mult proceede peculiarly. 
Scholar, W hat motions are thoſe, and howe are they 


knoien” 


I Ma- 
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Maſter, Fyrſte there is one tiotable obſeruationby con- 
ference of learned menin diuerſe ages, concernyng the E- . 
quinoctiall pointes,and lyke waies concerning thoſe Tro- 
picall pointes, that the Sonne toucheth twiſe etiery yearez 
{or about theincarnation of Chrift,the equinoctiall poine 
or in{taunte happened aboute the 25 daye of Marche, and 
nowe it is aboute thetenthe of the ſame monech, whyche 
diſagreemente dooth ryſe partly by the miſle ordre in the - 
Leapeyeares , but moſte principallye thoroughe the/an- -. 
ticipation ofthe Equinoctiall tearmes ,, For althoughe - 
the Sonne dooat the yeares eande.retourne to the ſame 
poynte inthe Starrye { bas where|hee was at the beginni noe 
of the ſame yeare, yet is he not exactlye ſo nighe ynto = 
Equinodtiall pointe as he was before, but doth over runne 
it euery yeare, and thereby in continuaunce of tymeit co- 
meth to paſſe,that men may ſenſibly perceaue that the ſtars 
are runne eaſtward from that equinoctiall point, -/ 
Scholar. This ſeemeth ſomething obſcure, excepteyou 
can declare it more plainely. * Ms POLES 
Maſter. Do you not conſidre betwene the ſonne and the 
moone, that when ſhe doth ioyne with him by coniundtion 
and then ouerpaſleth him by her ſwyfte motion , that when 
{he retournerh againe to the ſame place where ſhe dyd leaue 
the ſonne, ſhe doth not fyndehim there, but ſhemuſt ouer 
90 that place , beefore ſhee canne overtake the Sonne 2- 
gaine, by reaſon that theſonne dydde moue forwarde after 
the moone in the ſame courle, though muche more ſlowly: 
Solikewaies when the Sonne departeth frome anye ſtarre 
in the\kye, in the verye inſtaunt of the equinoGtiall equa- 
litye, andin the very,point of the interſection of the Equi 
noctiall and the Ecliptike line,whereot neceſſity that equa- 
litie muſt happen:if the ſonne retourning after a yeat ynto 
that Equinoctiall pointe, do not fynde the {tarretherepre- 
ciſely,whiche he lefte there, but that he muſte ouer run that 
point,beforehe ci come again to þ {aid ſtar,may not weyea 


& obs and 
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and muſt not we ſaye, that that ſtarreis moued forwardein 
his courſe eaſtwarde, as all the Planetes doo mouet Howe 
bee it the quantitie is ſo lyctle , that it is not perceaued by 
ſyohre alone , nother yet by inſtrumentes, inleſfle then an 
himndreth yeare, ſo that no one man is hable to marke anye 
oreate diterſitie in hys owne age, but muſt befayne to con 
ferre with other men that hathe made obſeruations longe 
beefore and written them : ſo :dydde Ptolemye conferre 
his obſeruations, with Hipparchus obſeruatios,and found 
that from Hipparchus tyme vnto his owne age; the Fixed 
ſtarres were moued forwardfrom the EquinoGtiall pointe; 
two deorees, and'4o minutes : whereby hedyd coniecure, 
that they moued euery hundreth yeare onedegre , ſyth che 
tyme betwene their 2 obſeruations was 265 yeare:; and after 
the like rate was the ſame motisd found by conference of the 
obſeruations of Timochares & Hipparchus.what other mT — 
ſay for more preciſenes herinſyth their tyme,[ wil in þ The 
orikes declare vnto you: butall agree herein,that the(tarres 
do moue vniformly withall their ſphere eaſtward as the Pla 
netes doo. therefore many af[ione that motionas peculiar 
to the eight ſphere, and the daily motion from eaſteto weſt 
they appoint to the nynth ſphere. Other men-perceauinge 
| that theſtarres doo allo aſcende northwarde-, and deſcende 
againe ſouthwarde, doo afligne a certaine motion , whiche 
is named by them Motus trepidationis, and they note it 
to bee peculiare for the eighte ſphere , and the other mo- 
tion laſte named before, they accompte to be propre to the 
nynthe ſphere, and then of neceſlitye it foloweth , that a 
tenthe ſphere (as they ſaye) multe be aſſigned for the day- 
ly motion. 14 TIM 
Scholar. If it be tre that there be ſuche varieties of mo- 
tions, then it ſeemeth reaſonable to aſligne ſo many ſpheres 
as there be motions ſeuerall. oy | 
Maſter. Although you thinke ſonow, you may be perſua 
| . "ded 
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ded peraduenture to thinke the contrary hereafter, as moſt 
wiſe men in that artedo. 
Scholar. But in the meane ceaſon what ſhall I chinkes 
Maſter. Thinke well on that that you haue learned, and 
labour to be expert in all that, by often conference of your 
learnynge, with the practiſe of the globe, and ſo ſhall yon be 
apteto bee inſtructed inall thereſte the more eafilye. for it 
will requyrea witte ſomewhat readye,and practiſed in theſe 
former matters. 

Scholar. Iwyll then prepare mea Sphere ( without which 
I fee I can doo lytle good herein) and fo will I practiſe theſe 
former leſſons, that [trufte to beas readye in them , as any 
auditor in framynge of accompte. : 

Maſter. By had meanes ſhall all other thinges in thys 
arte appeare eaſye ynto you,whichenowe myght ſeemeyn- 
timely put forth, if I ſhoulde offer to teache them, as the 
motions of the Sonne, Moone, and other Planetes , with 
their eccentrikes, equantes, difterentes and Epicycles. 

Scholar, In deedel thinke this to harde yet, but of the 
progreſſion, retrogradation, and ſtationof the Planetes, 
and alſo of the ecliples of the Sonne and Moone, I knowe 
that John de ſacro Boſco dyd write ſomwhac,and ſo myght 
you brieflye nowe do. [4,- 

Maſter. His woordes are ſhorte and therefore obſcure, 
and ſo ſhould my wor des be. beſide that, itis a diſordrely 
forme to put the carte before the horſe : lmeane to write of 
the paſſions of the Planets, before] haue ſufficiently taughe 
the full ordre of their motion. Therefore | will faye in 
fewe wordes, that the reaſons of the paſſions canne not bee 


' 


taughte aptely , before the Theorikes of wap 1 motions. 


but for contentation of your mynde,, I maye define after a 
ſorte the eclipſes of bothe the Sonne and Moone : wher- 


The E- 


of the fyrſte is but an appearaunte and a countrefete E- cipſ« of 
cliple : and is no wante nor loſle of the lyghte in the the Somme, 


Sonne it lelfe, but is an impedimente , that hys lyghte 


& lj dooth 


The F- 
clipſc-ef 


” . the moone. 
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dooth not or can not extende ynto vs, by reaſon that the: 
moonedoth runne beetwene him and our ({ighte, And this: 
Eclipſe as it hydeth the ſonne from vs for a time, ſo in ſom 
partes of the cartheat theſelfe ſame inſtaunte he is notanye 
whitte eclipſed, but ſhyneth cleerely and wholly. And ther- 
fore is that eclipſe called no Generall eclipſe, whiche ſhould 
extende to all the worlde, namely for that hemiſpherye,bur 
is particulare for ſome one climate , and yet not yniuerſall: 
to all that climate. but contrarye wales the eclipſe of the 
moone1s a true eclipſe indeede: for there is no'thinge that 
runneth betweene our ſyghreand her, and ſo hydeth frome 
vs her light,but ſhe leeſgth her light certainly. As ifa glaſle 
that ſtandeth in the Sonne,doo receaue the lyghte of the 
Sonne, and. doo caſte beames (as. wee maye lee) frome 
hym , tyll ſome cloude or ſome other darke bodye paſſe 
betweene the Sonne and it, and then it leeſeth hys lyght 
cleerely , and hathe no lyghte but hys owne bryghtnelle, 
whiche canne caſt no beames, nother deſerue anye name 
of lyghte, in compariſon to the Iyghtethat it hadde of 
the Sonne: So the Moone kepynge hyr courle tyll ſhee 
beeat the full , that is to aye, in the contrarye poynte 
of the Zodiake to the Sonne , and that then ſhe bee with 
out all latitude , and runne ryghte. vnder the Ecliprike 
lyne in the Zodiake, then dooth ſhee lyghte directly in 
the ſhaddowe of the earthe,- and therefore canne not re 
ceaue the lyghte of the ſonne, but leeſeth it for the time, 
howe bee it not alwayes a lyke . for ſometime ſhee com- 
meth whollye withoute the ſhaddowe 6f the earthe , and 
then is ſhee whollye eclipſed at other times ſhee commeths 
but partely into the ſhaddowe , andthat ſome tymes in 
the ouer parte, and ſometime in the'nether parte, wher- 
by ſhee is eclipſed partly, and not vniuerſallye : for if the 
mone paſleby the northe or ouer part of the ſhaddow,and 
touche it with anye parte of hir ſelfe ,*then is that parte 

i Ty al 22G  ----- - eclipked 
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eclipſed of neceflity,which is the ſouthe part of the moone_ 
or the nether partof her. And again it the mone do-touch. 
thenether parte of the ſhaddowe whiche is nexte to the Ho- 
rizonte, then is the hygher or northerlye parte of the 
Moone eclipſed. To tell you nowe of the Eclipticall 
pointes,whiche. be commonly called the. Headde and the 
Tayle of the Dragon , it were yerye yntymely, and harde. 
for you brieflye to concaue, and therefore | do willingly 
omittethem. 
Scholar, Yet this Iperceaue by you, that the ſonhe is not 
darkened in him felfe, but is hydde by the moone from ys, 
whiche happenech diuerflye : Go ſometyme. all the Sonne 
is hyd,and ſometyme the hygher part only , andat other 
times, the nether parte onlye.of all whiche formes , I'may- 
ſec examples on euerye common Almanach after a grofle 
, fort:but.chis Figure doth | 
more aptlye expreſle the _ 
cauſe thereof : where:the 
Moone dooth appeareto 
be betweene any one Re- 
vgionand the Sonne, and 
therefore hydeth the Son 
{rome the inhabitayntes 
of that place; bur in 6 - 
ther Regions there Fa 
 peareth no ſuche lette of 
the Moone, but that they 
maye fully ſee the Sonne. © , 
| And other Nations bee- © * 
tweene them , ſee parte, and ſeeſe other parte, | 
And thys I perceaue maye bee conlidered> dyuerſelye', 
in as-muche as anye. bee: nygher to: theym' that ſee the _ 
whole Sonne , or nygher-to thoſe: that-ſee hys'B- 
clipſc, onlinnt 51.5 Gon v0! [TATE | 
| Ma- 


292 THE FOVRTH TREATISE OP £15 
Maſter. Thereis in that _ double conſiderations. 


oneis of diſtauncebetwene ealte and weſte,and 5 other is of 
diſtaunce betweene ſouthe and north. for when any nation: 
doth perceaue the higher cantle of the ſonneenclipled;then 
they that dwell more northerly, (vnder the ſame meridian) 
do leeſe more of the ſonne, and iudge that eclipſe the grea- 
cer; and contrary waies they that dwell directly a 
ſourhe, the farther ſouth they dwell, theleſfer doth theparc 
eclipſed appeare to them to be , tyll at lengthe:ynto them 
that divell more ſouthe there appeareth no eclipſe at all. 
Thefſeconde conſideration betwixte ea{te and weſte, dooth 
cauſe only diuerfity in time'of the Eclipſe, but not in form: 
#that is comon alſo for the eclipſe of the Mioone,buto is 
notthe firſt conſideration,but ferueth for the ſonnes eclipſe 
onlye, 

Scholar, As for theecliple of the mone,] thinke the for- 
mer figures whiche you did ſhewe me,do comprehende all 
varieties of formes ſufficiently,whiche be theſe two, for the 


F 


other two dg repreſent thoſe falſe formes;that do follow of 

certainefalſe figures of theearthzandtherfore do not ſerue 

herein place of true doctrine; » 1 5 

| Maſter. This may you now alſo conſidre, that alchough 
theeclipſe of the ſonne is not general to all nations ,bicauſe 


It Is 
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itisnota trueeclipſe or wante of lyghte, but' onlyeanap-r 
pearaunte eclipſe, yet theecliple of themooneis a very E- 
clipſe in deede, that is to faye, a'wante of lyghtein hir ſelfe, 
ttherfore who ſo euer doth fee her,dooth ſeeal(o hir eclipſe 
exactlye as it is : and-it-appeateth-yniformlyeto'them all, 
thougheat that time the moone benot, nor canne not be —  — 
aboue the horizonteto all peopleztand thereforeynto tnem- = 
that have the moone ynder their horizont,it is accompted 
noneeclipſe. And that is thecauſewhy many eclipſes of the 
ſonne and moone allo are riot noted in the common Ephe- 
merides and Almanachs, bieaufe they appeare in ſuchtime 
as the Planet eclipfed;is vnder theHorizontof that region 
for whiche the Almanach og Ephemerides is written, far- 
ther more this is tobe conſideredas a very truth and molt _ 
wnfallible, that the eclipſe of the ſon can never happen but 
at the verye chaimoe of the moone, for gt other times ſhee 
is ſo far in ordre'of hir courſe from theſontie, that ſheecan 
not hyCeany'partt of him from anye nation in earth. And 
for the eclipſe of themoone, the time of o ppoſition or full 
moone doth ſertie only. for the {haddoive of theearth whi- 
che alwayeruneth towarde the Nadiy of the ſonne directly; 
can not touche the moone, excepte ſhe be yerye _—_ vnto 
the ſame place. And that is thectiuſe why the eclipſe of the 
ſonne whiche happened at the deathe'of 'Chriſt,maynot be 
accompted a naturallecliple, for ſomucheas it happened 
in the time of the full moone;when it is not poſſible by na- 
tures ordre, that anye {uche eclipſe ſhoulde happen. And ! 
therfore dyd Dionyleþ Areopagite beyng in Alexandria," , "f, 
and Apollophanes his companis, not only wonder at this 4 
{traung and ynnaturall ecliple, but concluded that it could 
not happen without ſome meruailous cauſe,and a wondre- 
full immutation of natures workes. Y 
Scholar. So dooth our author of the ſphere note it , af- 
firming that Dionyſe dyd ſay then:Other doth the God of 


nature ſ{uftre now, orels the whole frame of the world ſhall 
CC elli)» | Now 
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nowe be diſlolued,- 

. Maſter, With this good clauſe did he eande his booke; 
and ſo wyll we with the ſameeande cloſe yp our talke, Lear- 
nvnge this good vie inthis naturall arte, that it leadeth mZ 
wonderfully to the knowledge of God, and his highe my- 
ſeries. as not only by example -of theſe twoo philoſophers 
hereit doth appear,but by the teſtimonies of the ſcriptures 
in ſundry places. 

Scholar. This was that Dionyſe,whome Saindte Paule 
'd conuerte afterwarde at Athenes, and rather muche bi- 
cauſe he hadde in remembraunce that miraculous Eclipſe. 
Maſter. So maye wee gather manye argumentes by lyke 
maters again{tinfideles and falſe Chriſtians alſo ; but that 
frute will  reſerue for an other place: and for this preſente 
will only ſaye,that there was never any good Aſtronomer, 
that-denyed the Maieſtie and prouidence of God, though 

many other denyed bothe; but nowe farewell for a time : I 
/ am dryuen to omytte teachinge of Aſtrononye,and multe 
of force go learne ſome lawe. 

_ Scholar: The god that is author of true Aſtronomye, 
and madeall theheauens for men to beholde, keepe youin 
healche and cleare from all rrouble, that you maye , as. you 
mynde, accomplylſhe-your workes,and finiſh well and ſpe- 
dily, the frutes of your ſtudye. 

Maſtex.. Amen,and Amen. 
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What occaſions moued men fyrſteto iudge the forme of the worlde to ” 
be rounde, and namely three principall reaſons thereof, 

That the heauens are rounde in forme contrarye to the errour of L- & 
Qantius Firmianus, whiche thoughte it to bee flatte, and his opinion con. 
fured by diuers reaſons, namely by the vewe of the ſtarres , by aptenes of + 
mouynge, by reaſon of capacytie,and auoyding of emprtines, : 

' Thar the Firmament doth moue, thoughe Lactantius thought the con Y- 
trarye: and howe it maye be proued, eſpecially by the Milkye waye. And 
that the ſtarres doo not mooue as byrdes in the ayer, or as fyſ hes in the 
water. x 90 
That the heauens are not cornered,nother of manye angles, 4 

That all thinges ſhewe greater then they be , thorough vapours , and 5 
therfore the ſtarres with the Sonne and Moone doo appeare greateſt nigh 


vnto the Horizont, p 
Dyuerſe opinions of the forme of the carthe : ſome thinkinge it to be 


of Cubike forme, other iudginge it Rygge formed, other aftirmynge it to 
be plaine, other deeminge it hollowe as a dyſhe, and other eſteemynge ir 
longe and rounde, lyke a piller or roller: all whiche Deyng ſufficiently con ) 
futed, it is full proued, that the earthe'is juſtly rounde inf\hape, Þ-* 
Then followe diuerſe reaſons, approuynge the water to be round, and #7 - 
a declaration with proofe why the water dooth ng&gncother can not ouer= -/ 
ronne the whole face of the earth. { | | 
That the earthe and water togither dgo make but one rounde Globe, Þ - 
and haue therefore one common centre, | Lf 
Thatthe earths but as a pricke in compariſon to the Skye, which is ap © - 
roued by foure dyuers argumentes. | | 
The diſtaunce of. euerye ſphere frome the centre of rhe earthe, with an: 9 
ordre to tryethe quantities of the Sonne and Moone &c, in compariſon 
to the carthe. | | 
That the earthe is in the myddle of the worlde, and the contrary opi- ur 
nions repeated and confuted by ſondry proofes. | ** 


That the earthe dooth not moue from the centre of the worlde. oe 
A briefe reherſall of the parallele circles, with an inſtruction hoyve to hg 14 
fynde the diſtaunce of the Tropikes , and the greateſt declination of the 114 


ſonne, and of euerye degree of the Zodiake from the Equinodtiall circle. 

That the Arctike and Antardike circles are not permanente, but muta- 4.4, 
ble,accordynge to the chaunge of the regions, and fo their quantities yas 
rieth,and their diſtaunce altereth,in reſpect to thother paralleles: and their 
ordre chaungeth diuerſly. | 

The Zones beynge immurable,ought not to be diſtin by the Ardtike xg 
and Antarctike circles whiche are mutable, but rather by the Polare circles 
whiche perſcuere ſtyl], and keepe their quantities, their diſtaunce and their 


ordre yniformly, 
T haz 


Sl 


243 


3 3 


2 4 
25 


26 


4 
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That there ar no Zones yninhabirable other for heat or could, bur may 
be and are alſo inhabired,as it is well knowen. 

The Zodiake is named of the twelue Signes,whiche fignes are raken 
in divers fignifications. and howe any fſtarre or Planete is named to bee in 
any ſigne.alfo what is the longitude, latitude and declinatio of any ftarres 
or Planeres. 


The Colures, whatthey be, and howe marty in numbre , and whereof 
they take their name. 

The Horizonte celeſtiall and terreftriall, howe they be diſtinte: where 
Proclus ſentence is reprehended, and thre ſeuerall tables ſer forth for diſtin 
ction of howers, according to diſtaunce of myles from eaſte to weſte, and 
that for diuerſe climares. 

The ordre and numbre of the Climares,with the cleuation of the Pole 
and the quantities of the longeſt daie in eche of them. | 

Of aſcention Aſtronomicall and Poericall, and how euery one of them 
is diſtinte. with certaine rules of aſcention Aſtronomicall,and tables for 
the ſame, bothe in the Ryghte ſphere, and alſo in diuers Oblique ſpheres. 
with an examination of the wh. of Iohn de facro Boſco. 

The diſtinftion of howers into howres equall , and howers vnequall: 
and that howers vnequall be conſidered in rwoo diuers ſortes, with tables 


_ ſerte forthe for eche forte, concerninge their quantities. 


Of daies Artificiall and Naturall. and what are the cauſes of diucrſi» 
tic in eche of rthzm, with tables for the quanrnities of the ſame: and a declas 
ration of the Sonne ryſinge and ſettinge., 

The names of thc contitellations,with the numbre of their ſfarres. 

A briefe declaration of rhe motions of the Planeres , and conſequent 
ly a reaſonable proofe for the numbre of their ſpheres. And farther whar 
occahon there was, that men ſhould imagine the ninthe and tenth ſphere 
to be , Where as there can none be ſeene aboue the eight ſphere. | 

A \ horte cxplication of th: eclipſes of the Sonne and the Moone. 


Though faultes ofte times doo much: abounde, 
When men doo leaſte ſuche chaunce ſuſpedte; 
Yet good redreſie maye ſ6one be founde, 

If faultes bee ſpied and full detefte. 

But who that will in woorke proceede, 
And ſeeke not firſte the faultes tamend, 

I promiſe him ſmalle gaine in deede, 

Thoughe truthe to ſecke hee doo pretend: 
Therefore amend if. thou wilt ſpeede 

Theſe faultes, ere thou on me doo reades 


The fy:ite numb:c ignificth the page, the ſccond the lyne of the page, 


9.28 ſphcre which is. 10.12,tight ſphere, 10.29, proofe of mp Wwo:dcs 
and in the meane ceaſon to p20cede as I began:you muſ.17.17,doth.1s, ' 
the ſemicircle. 18.15 ,SPELTML. M1.,7,KUKA9T 23.10. $OBpHpIco 24, in the fis 
gure H,muſtbe ſct by the mpdle Ipne againſt G. 25. 26 ,x6prpwny. 27.8, 
KyKrAwy .29.17,moucth oz runncth.zo. 7,0u9P0.32.,22,there 2 circles, 
33422, d:awen.34. 21,declareth,3z6.18,and thozough.41-17,thep do. 56.12, 
to the colurcs. 57.35,their fozmes.63.34,by their qualities.68.17, call the 
latitude,$0.22,round aboute,89,35,acco:dyngly., 07.,20,at home, 1c3,j1 
the margeat, lib. z,c.24. 106.11, although. 106.33, hcauen. 111.6, moſt apte 
of all other, 114,3:,the rygge,114.32.the one,r:16,in the margent, the res : 
p2ofe.nz,2:,inffaunte.12:1.19, the ifte parte,r121,20,the fifte parte,124,j1 
the margent tis the lyne w2onge ſctte.1364:3,that is by D.136.24., that is 
by B.145,and 146, the foure figures arc not well placed in 02d2e,foz the firſt 
ſhould be the thy2d, the ſeconde ſhouide be fyrite, and the third ought to bee 
Cecond.147,fct D vpon the greateſt haddow, and E vpon the myddlemoſt 
$53.11, 33 minutes.171.4,fowly.172.8,0v7@p.17749, Arcturus is in libra 
#c.aboue z1 degrees.180.35, And HEL the 2.extreme points on the earth, 
vnto whiche ec.186.23.Ktand.189.5,at an other time, 192, in the figure of 
the climafes,B and D ſhould ſtaud lower agatnſt the double lyne , which is 
the Equinoctiall.:94.23.confidze. 207, the line in the example is w2onge 
placed.212.1,diffcreth not tn this table the fprſt.212.16,130 degres,233,:6, 
of p:opoztions.245.22,the daye tsnot.,248,20,rcicct that 02d2c, 248.33, 
6s not regarded.260.10,the titics ſette,266,12,protrygetes.270,34 rygyts 
Wwpnge.272.1.fifte and the, 
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